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Odeccxkou 2zocyOapcméeHHou akKademuUu Cmpoumenbcmea uU apxumeKmypoI 
2. Odecca, Yxpauna 


IIpompimiieHHoe, ropoycKoe, THApoTexHvyeckoe MH MeIMOpaTHBHOe 
CTPONTeJIBCTBO CIOCOOcTByeT HOAbBeEMy YPOBHA TPpyHTOBbIX BOA Ha TeppH- 
TopHu Yxpanuel. B pe3ynbTaTe MpoMcxXOAUT NOATOMIeHHe MOL3eMHbIMU 
BOJaMH TWIOWAaOK NPOMBIMICHHbIX IpeAIpHATHU, TeppHTopHli ropoyos, 
KpynHbIx mocemkosB. Ilostomy 3afa4u, CBA3aHHbIe C 3allMTOM OT MOATON- 
JICHUA 31aHH, COOpyWKeHH HM 3aCTpaHBaeMbIX TeppUTOPHi, ABILAIOTCA 
aKTY@IbHBIMM B WOCIeqHHe TOAbI. IpdPeKTHBHbIM CHOCOOOM 3aL[HTBI 3/1a- 
HH MW COOpyxKeHHH OT MOA3eCMHBIX BOI ABJIACTCA YCTPOMCTBO BepTHKaJIb- 
HBbIX IPOTHBOPHIbTpauMOHHBIX 9KpaHos [1]. OqHako, pH Hezocaraemon 
TIyOUHe BOAOYHOPHOrO TOpH30HTa BO3MO%KHO MpHMeHAT MpesIO*KeHHYIO 
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TeXHOJIOFHIO YCTPOMCTBAa CONpPMKeHHOTO 3all[MTHOrO rpyHTOOeTOHHOrO 
9KpaHa MO, CyWeCTBYIOWIMMH 3jaHHAMM HW COOpyxKeHHAMH C MCTIOIb30Ba- 
HHeM WIHeKOBOrO OOopy0BaHHaA. 

Pa3spaOoTaHa allbTepHaTHBHad TEXHOJIOIHA COOpy2KeHHA CONpsKeHHOTO 
3allJMTHOTO MpOTHBODHIbTpal|HOHHOrO 3KpaHa C HMCMOJIb30BaHHeM IIHeKO- 
Boro oOopyaoBaHna. B pa3spadoTaHHOi TexXHOJIOrMM WIHeK paciioso0x%KeH 
TlepMeHAMKyAPHO HallpaBsIAIOWIMM CKBaKHHaM HM UCIIONb3yeTcA WIA pa3- 
paOoTKH, TpaHcrnopTHpoBKH H CMeIIMBaHHA TpyHTa OCHOBaHHA Cc TBepse- 
FOWJMMH pacTBopamnH [2]. 

Lea, uccneqoBanua. BemmonHuTb WOAO0p cocTaBoB pacTBopa 3allHT- 
HOrO rpyHTOOeTOHHOrO 9KpaHa, KOTOPbIM CTPOHTCA MO WIHEKOBOM TexHO- 
nornu. Iposectu noqOop coctaBa [Id HCHbITaHHA Ha JaOopaTOpHoOM crTe- 
He 10 pe3yIbTaTaM UCCeOBAaHHA BOAOMOTNAaWleHHA COCTABOB 9ITAJIOH- 
HBIX OOpa3IioB. 

Merogbl WH MaTepHalbl HcceqoBaHHA. OleHKa BOOMOrNIaljeHHa 
PacTBOPHbIX KOMMO3HUMH MpoBogusiach cormacHo HopMaTuBaM [3]. 
UcnsiraHia mpou3BoHJIMcb Ha oOpa3lax Oamkax uM KyOax (puc. 1). 
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Pue. 1. OOpa3ubI 110 UCHbITAHHA Ha BOAONOTIaneHHe 


OOpa3ubI MOMelaloT B COCY] AIA 3aMadMBaHHA, TaK YTOObI ypOBeHb 
BOJbI OBI BbILIe BepXHero ypoBHa OOpa3i0B Ha 50 mM. Macca 3amaunBa- 
eMBIX H BBICYINCHHBIX OOpa3{OB OMpeeAIaCb C TOMOLIbIO 3JIEKTPOHHBIX 
BeCOB C ONIMOKOM H3MepeHuli MeHee 0,1%. 

Tlepeq ucnbiranuamu oOpa3i{bl BbIepxKHBaIOT WO MpHoOperenua MMM 
TeMMepatypbI NOMeuleHHA. OOpa3iibI BbICYIUMBAIOTCA B 3JIeEKTpPOLIKade Mp 
Temiiepatype 105 + 10°C. HocrosHHaa TemMepatTypa cylIMIbHOrO UrKacba 
HOMepxKUBaeTCA TepHOAMYeCKUM KOHTPOJIEM C HOMOLIbIO CIIMPTOBOrO aBTO- 
KIaBHOFO TepMOMeTpa C {Malla30HOM H3MepeHHi oT 0 Wo 150°C 

OOpa3liBl H3roTaBIMBaIOT H MCIIBITBIBAIOT CepHAMU. Cepia OIDKHa CO- 
CTOATb MHHUMYM 3 Tpex OOpa3ilos. 
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BuicyuiMBaHHe OOpa3ioB FO MOCTOAHHOM Maccbl CUMTaeTCA 3AKOHYCH- 
HBIM, CCIM pa3Hulla MEKAY FBYMA MOCJICIHAMM B3BeCLIMBaHHAMH B IIpo- 
lecce CYLIKH He MpeBblilaeT JONyCTHMOH NorpemHoctu — 1,0 r. epepprp 
M@XKAY JBYMA TOCIe{OBATeIbHbIMH B3BCIUMBAaHHAMH OJDKeH ObITb He 
MeHee JBYX 4acos. 

BumomHaeTca cepua He MeHee 4eM U3 3x OOpa3yoB. IlopepxHocTb 06- 
Ppa3l0B OYHMaloT OT TIBWIH, TpA3M H CIIeOB CMa3KH C MOMOLbIO IpOBOL- 
HOM WeTKH WIM aOpasHBHOrO KaMHA. OOpa3iibl HCIIbITBIBAIOT B COCTOAHHU 
eCTeECTBCHHOM BsIa2KHOCTH WIM BLICYILICHHBIX JO HOCTOAHHOM MaccBl. 

OOpa3lbI MOMelaloT B COCY], HallOsIHeCHHOM BOOM C TaKHM pacdeToM, 
YTOObI YPOBeHb BOI B Heli Obl BbILMe BeEpXHero ypOBHA OOpa3lloB Ipu- 
MepHo Ha 50 mM. OOpa3ubI clleyqyeT KacTb Ha UpOKaKH Tak, YTOObI Hx 
BBICOTa Oba MMHUMaJIbHOH (IPH3MBI HM WHIMHApPbI Kay Ha OoK). 

Temilepatypa BOJbI B cocyye ommKHa OpiTp (20 + 2)°C. OOdpaspr 
B3BeLIMBalOT Kable 24 4 HaxOKJCHHA B BOE Ha JaOopaTOpHBIXx Becax. 
IIpu B3BeLIMBaHHH Ha JaOopaTOpHbIx Becax OOpa3lIbl, BbIHYTbIe H3 BOJBI, 
IIpeqBapHTebHO OOTHpaloT OTKATOM BMaKHOM TKaHbIO. Maccy BoJbl, 
BBITeKMeH U3 Op oOpa3la Ha Yallly BeCOB, CileqyeT NOOaBIATb K Macce 
HacbIlWeHHoro obpa3sula. UcnbiraHua WpoBOAAT WO Tex Mop, MoKa pesyIbTa- 
TbI JBYX MOCNeAOBaTeIbHbIX B3BeLIMBAaHH OyyT OTIMYATBCA He Oosee 
gem Ha 0,1%. 

OOpa3llbI, HCIIbITBIBACMBIe B COCTOAHHU ECTECTBEHHOM BJIaKHOCTH, T0- 
cule OKOHYaHHA TIpolecca BOAOHACKILNCHHA BbICYIIMBAaIOT JO MOCTOAHHOM 
MaccBl. 

Bogonornamjenve OTeIbHOrO OOpa3iia Gerona 10 Macce W, B mpotte- 


M 





HTAax OllepeeAIoT c omMOKO Wo 0,1% mo dopmysie: 


Wy see 400, (1) 
m, 

re m,— Macca BbICYHIeHHOro OOpa3ila, ©; 

Mm, — Macca BOJOHACHIIeHHOrooopa3ila, I. 

BogonormamjenHue OeToHa cepuu oOpa3I[oB OlMpeyeA!OT KaK cpeyHee 
apudMeTuyeckoe 3Ha4eHHe pe3yIbTATOB UCIbITAHHM OTICIbHBIX OOPa3I[OB 
B CepHH. 

J|14 CocTaBleHuA 3KCIIepHMeHTa 0 MOAOOpy cocTaBoB pacTBopa MCIOJIb- 
30BaH COKpalljeHHbI 15-ru TOUeYHEI man. DakTOpbl, KOTOpble BIIMAIOT Ha 
BOONMOTIalleHve cylenyroue: X; — MpoleHT cosep2xKaHua Oa3albTOBON Pu0- 
pbl B cyleqyroujMx 3HayeHuAx: 3, 6 u 9%; X2. — NpoueHT coxepxanna 
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OeHTOHHTA B Culesyroujux Mpeyemax: 5, 10 u 15 %; X3— mpoueHT coyepxKaHna 
2KUKOTO CTeKJIa B CEAYIOMNX Npegemax: 6, 12 u 18 %. 

J\na OeTOHHpOBaHHA IIPHMeHAIOTCA JIMTbIC OCTOHLI C OCayKOM KOHyca 
16-20 cm, co CpOKOM CXBaTbIBaHHaA He MeHee 2 4., C COXpaHeHHeM T0- 
J{BYKHOCTH B TeyeHHe 40 MMH, HM KPyMHOCTbIO 3allOIHUTeIA He Oosee 
30 mM. J[1a nomyyeHua OeTOHOB TpeOyeMbIX TeXHOJIOrM4ecKHX TapamMetT- 
POB (MOBBILICHHOM NOABMKHOCTH, CBA3HOCTH HM 3aMe/ICHHOTO CXBaTBIBa- 
HUA) BBOLATCA XHMHYECKHE JOOaBKH. 

J\ia mpeqBapuTesbHEIX IKCHeEPHMeHTOB (MOJyYeHHe ZTAIOHHBIX 0O6- 
pa3l0B) B KayecTBe OCHOBbI 9KpaHa BbIOpaH WeMeHTHO-ecyuaHbI pacTBop 
B CooTHOMIeHHU 1:3, BOMO-lleMeHTHOe OTHOMeHHe paBHoe |. JIia npuyza- 
HUA 9KpaHy BOJOHEHPOHHMaeMbIX HW MPOYHOCTHBIX CBOMCTB, BBOJWIHCb 
qoOaBKu: runpodobu3upyromive, OCHTOHUT, *KUAKOe CTeKIO, Oa3aIbTOBAaA 
dudpa. Pugpodobu3upyroulax JoOaBka BBOAMIaCh B paBHOM KOJIMYeCTBE 
BO BCe HccueqyeMble OOpa3ubl — 0,1 %. 

Pe3y1bTaTbI HccIe_oBaHHA. BoyonormawjeHHe cocTaBoB coryacHo 
TaOmmue 1 coctapunu: 1-ro, 4-ro, 8-ro u 15-ro cocTaBa cooTBeTCBeHHO 
15,33-16,28 %; 18,8-18,82%; 18,14-19,34%; 23,32-23,50 %. 

Bo BpeMa MpoBeeHHA SKCIICPHMeHTAIbHBIX HCCHeNOBaHH JOMOTHH- 
TCIbHO ObWIM BbIMOJHeEHbI OOpa3libl He BXOAALMIHe B IaH IKCIepHMeHTa. 
A MMeHHO — TONbKO c ruzpodobOusupyroulen ZoOaBKon (0,1 %) u c MOBBI- 
WICHHBIM CojlepxkaHHeM BCcex OOaBOK — 2%UAKOrO cTeka 25 %, duOpsI 
12%, OenToHUTa 20%, y KOTOPbIX BOJOMOTIAal[eHWe COOTBETCTBEHHO CO- 
ctTaBusio 9,79-9,81% wu 25,37-25,5%. 

BurBobl. 

1. Anamm3 pe3yIbTaTOB IKCIeCPHMeHTOB MO3BOJIMI OMpeeIMTb CocTa- 
BbI C HAMMCHBINMM BOAOMOTIalleHHeM. 

2. Haumenbuiee Bogonormauenue HaOmroOfaeTcaA y cocTaBa c WoOaBse- 
HHeM ruApomobu3upyromlei WOOaBKou — 9,79-9,81%. 

3. Tlomy4eHuble JaHHble OyAYT MCMOb30BaHbI Mp WiaHHpoOBaHHH 9K- 
CIepHMeHTaJIbHbIX HCCJIeOBaHHi Ha JaOopaTOpHoOM CTeHZe. 


JIuteparypa: 
1. 3apyOnna JL. 3anjuta TeppuTopuit u CTpONTeIbHBIX TWIOWaOK OT 
MOATOMICHHA TPyHTOBbIMH Boamu. M.: Undpa-Muxenepua, 2017. 212 c. 
2. Menetimox O.I., [letpospcpxuii A.®., bopucos O.0., Kupuatox C.B. 
Po3po6Ka TexHOsOrii CHopyPKeHHA IpOTHPiIbTpaliMHoro eKpaHy 3 BHKO- 
pucTaHHAM WWiIHeKoBoro oOsaqHaHHa. HayKoeuti eicnux OydieHuymea 
XHYBA. Xapxis, 2018. Ne 3. C. 214-217. 
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JICTY B B.2.7-170:2008. — [Wunxnii Bin, 2009-07-11] . Kuis: Minperion- 
Oya Yxpainn, 2009. 38 c. 


POBOTA MATEPIAJIIB B BY IBEJIBHUX KOHCTPYKUIAX 
TPH BJIALITYBAHHI 3BYKOI30J1AL MDKMOBEPXOBHX 
TEPEKPUTTIB Y KUTJIOBUX BYIMHKAX 3 TLJTIMHOM WACY 


Kaspuena €. IO. 
acnipanm Kaqdeopu mexnonoeii 6y0iselbHozo eupobHuymea 
OdecoKoi OepaicaeHoi akademii 6yOieHuymea ma apximekmypu, 
iHdICeHep-MeXHONO2 
TOB «BAYTEX- Vxpaina» 
om. Odeca, Vxpaina 


CrpuiiMaTu 3ByKH — OfHa 3 HaliBarxKIMBILIMX 310HOCTeH JIOAHHM, WO 
WO3BOIAE He JIMUIe Wi3HaBaTH HaBKOJIMUIHIM CBIT, alle 1 30epiraTH CBOrIO 
Oesneky. Y TOM xe 4ac, CyYaCHa WMBII3allid MOPOWKye HAaCTibKU OaraTo 
UIYMIB, WO Ie CTBOPIO€ AIA JIOQMHU JtyKe HEKOMPOPTHI YMOBH %KHTTA, 
ocoOsMBo Ie CTa€ NOMITHHM B MiCbKHX YMOBAaXx, Je 3aHYPHTHCA B MOBHY 
THILY B3arasil HE MOXKIIMBO. 

Biqomo, WO B HepeKpHTTTAX, e(*PeCKTHBHICTh 3aXHCTY Bi, MOBITPAHOTO 
ULYMY B OIJIBUIOCTI 3aJIe%KHTb Bi, MaCH MaTepiaJly KOHCTpyKUli Ha OAMHU- 
m0 ti moni. ToOro HeoOxiqHHH piBeHb i30NALIi Bi MOBITPAHHX WIYMIB 
JOCATA€TBCA KOHCTPYKI[i€EIO CAMOFO MOHOJITHOrO 3as1i300eTOHHOTO TepeK- 
putra. Hapnaku, BUpiWIMTH NpoOMemMy i30NAMii Bi yqapHux 1 CTpyKTyp- 
HHX WYMiB CaMMM JIMIe€ MOHOJITHHUM HepeKpHTTAM 4H CIOCOOOM HOTOB- 
WeHHA HOO He ABJIAETECA MOXKIMBUM. Lle KOHCTPyKTHBHO-TeXHOJIOTiqHe 
PilleHHA MO%*Ke CUpOBOKyBaTH 3HaYHy MaTepiasIO€MKICTb Ta MaTepiaJIbHi 
3aTpaTH, a TaKOXK MpHBecTH JO 3HayHOro HaBaHTaxKeHHA Ha (pyHdaMeHTU 
Ta ocHoBy. Tomy Ja i30NaIii Bi, yqapHoro i CTpyKTypHoro UlyMy Heoo- 
XIJHHM MOWYyK OiIbU eteKTHBHHUX KOHCTPyKTHBHO-TeXHOJOFYHUX Ppi- 
WeHb HepeKpHTTIB MiAOr. 

Jlocmizu NpoBoAWINch B HaTypHUX YMOBaX, B IIPHMIeHHAX MoOy0- 
BaHoi OyfiBI, B AKUX Uiqora BIaLITOBaHa 6e3 (iHilIHOro O3q00NeHHA. 
TakuM 4HHOM, Oya NpHMHATa HaCTyNHa KOHCTPyKIia MiVIOrH, a came: 
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40 mm — w/t craxka M150; PE mipka; 4 mm — migknagka «Akydslekc»; 
50 mM — I3somxart D300; 160 mm — 3/0 mamta nepeKputTa. 

JlocmizM MpoBosMIMcbh 10 BUMIPIOBaHHi puBeyeHoro yAapHoro Uy- 
my, 3riqHo 3 JIBH B.1.1-31:2013 «3axuct Teputopili, OyqMHKiB i chopyy 
Bi, WIyYMy» MDKTIOBepxoBe HepeKPHTTA NOBMHHO MaTH iHeKC IIpHBeeHO- 
TO piBHa yapHoro WyMy Ii WepexputtaM Ly, < 55 ab. 

BuMipropaHHa 3BYKOI30JALi1 MpHBexeHoro yapHoro WyMy ckajla- 
IOTBCA 3 HACTYNHUX eTAMiB: MiTOTOBKa IpHMILM{eHb JO IpoBexeHHA WOCII- 
JB; BUMIpIOBaHHA PiBHiB yAapHoro LyMy Mi WepeKpuTTAM TIpH yTBOpeH- 
Hi Ha HBOMYy yapHOro BIWIMBy; OOpoOKa pe3yIbTaTIB BAMIPIOBaHHA. 

Jia BY3HaYeHHA NOPIBHANIbHHUX  BaCTHBOCTeH BHKOpHCTaHHx 
MaTepiaiB 3 TIIMHOM acy, JOCIIAM MpoBOAWINch y Ba erTalriu: 
1) 12.02.2018; 2) 15.11.2019. 

PesybTaTOM OOpOOKH AaHux AOCIIPKeHb CTaIM HaCTYMHi pesyIbTaTHu: 
Teplie JOCIiKeHHA WOKa3asIo iHjeKc MpuBeyeHoro yapHoro WymMy — 
53 nb, npn noptropHomy — 54 ab. 

TakHM 4HHOM JIA WepeKpHTTIB, TOCA AKUX MOX%KHA BBaXKATH KOpeK- 
THUMH (BIJCYTHICTh HOBOCTBOPeHHX %KOPCTKHX 3B’A3KIB), He clocTepira- 
€TbCA NOTIpWIeHHA e*eKTHBHOCTI i30NA1i yoapHoro WymMy. Po30KHICTb B 
1 — 2 gb mpu nosropHux HaTypHuX BUMIpIOBaHHAX PiBHIB 3BYKOI30JALMIi 
THX CaMHX 00’ €KTIB, He ABJIACTBCA KPHTEPIeM 3MiHH 1X AKYCTHYHHX Xapak- 
TepHCTHK. 


Jlireparypa: 

1. Lennep B. TexHuka OopbOpi c urymom. / B. Lemmep — nep. c @paHu. 
VO. Spaenu// Mog peg. C.I. Anexceepa. M.: Tocctpotius3gzat, 1958 r. 
410c. 

2. Cenau A.M. K oneHke 3ByKOV30J1AHH MeKTYITAKHBIX TepekKpBITHii / 
A.M. CenaH. Dkonoeuyeckuu eecmuuK HayyNbix yeumpoe UepuomopcKozo 
aKOHOMUYECKOZO CompyoHuyecmea. CreiBpittycK. 2006. — C. 151-153. 
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AOCJIJDKEHHA HAITPYSKEHO-JE®OPMOBAHOTO CTAHY 
3°€JHAHHA METAJI-KJIEH-BETOH [IPH W1(CHJIEHHI 
3AJII3OBETOHHUX BAJIOK 


JIanenko O. I. 
Ookmop mexHiunux HayK, npoqdecop, 
3aeidyeau Kadeopu Komn ‘tomepHux mexHonoeiu OyOieHuymea 
Hayionanonozo asiayitinozo yHieepcumemy 


Bbinoxypos IT. C. 
KaHOUOaM mexHi4HUXx HAayK, 
acucmeum Kaqbeopu Komn ‘iomepuux mexnonoeil bydienuymea 
Hayionanonozo asiayiunozo yHieepcumemy 


Iesuenko O. B. 
acnipaum, acucmeum Kageopu Komn ‘tomepHux mexHosoeili 6yOienuymea 
Hayionanonozo asiayitinozo yHieepcumemy 
om. Kuie, Vxpaina 


Beryn Ta nocranosKa npo6semu. Ha upota3i Bcboro mepioyy eKc- 
TiyaTamli OyWiBM Ta COpyAM CyMpoBOJPKYyIOTLCA NpOBeAeHHAM TepiowHu- 
YHHX PeMOHTIB OYAIBeJIbBHUX KOHCTPyKUI, UO CIIPH4MHeHHI lero pi3Ho- 
MaHITHHX HaBaHTaxKeHb Ta BIWIMBIB. 

OcoOsmBa yBara IIpHIAe€TbCA peasli3allli MOXKJIMBOCTI IIJ{CHICHHA ic- 
HYIOUHX 3aJ300eTOHHHX KOHCTPYKUIH, WO eKCIIyaTyIOTbCA Ta 3Haxo- 
WATbCA B TMOMepeHbO-Hallpy2KeHOMY CTaHi a0, AKI PCKOHCTPYIOIOTh, y 
3B’A3KY 3 HeOOXITHICTIO MiABUNeHHA Ix Hecyyoi 3qaTHOcTI [1, 4]. 

Kpim uboro BHBYCHHA WaHoro HalIpsAMKy BiMOBIAae CyYacHHM TeHe- 
HUiAM OyJIBHHUUTBa — peKOHCTpyroBaTH OyzIBI Ta chopyqu mig uac ix 
MoyepHi3anii. BukopucTaHHa MeTOY MiACMIeHHA OaylO“HHXx KOHCTpyKuilt 
MeTaJICBUMH IlaCTHHaMH 3 BHKOPHCTaHHAM eCMOKCHAHHX MaTepiasiB 1O- 
3BOJIA€ BUKOHYBATH OyIBeJIbHO-MOHT@KHi poOoTu 6e3 3yIHHKH BHPpOOHH- 
uTBa. Buenumu OaraTbox KpaiH OyM MpoBeyxeHO pA AOCIIKeHHA, WO 
TIOB’43aHI 3 MeTOaMM MiACHIeHHA 3a1i300eTOHHHX KOHCTpyKuili [5...9]. 
AKTYaJIbHICTh MIpoOsJIeMH MiCHICHHA 3aJ1300eTOHHUX KOHCTPyKIUit MOsA- 
rae y BHpilleHHi HacTymHux 3ayay [1...4]. 

— 3a0e3leueHHA HajliiHocTi Ta Oe3meuHoi eKcriIyaTauli OyqiBebHUX 
KOHCTPyKUiii, UJO MOB’s3aHe 3 MpollecaMu CTapiHHA MaTepiasiB KOHCTpyK- 
Wii, a TAKOXK 3 PO3BHTKOM edeKTIB OeTOHy Ta apMaTypH; 
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— TILJBUUICHHA HecydOi 34aTHOCTI KOHCTpyKWili OymiBelb Ta cnopyd, 
TIOB’A3AHUX 31 3MIHAMH HOPM MpOeKTyBaHHA ao 3MIHOIO (PyHKWOHaIbHO- 
TO IpH3HayeHHA OyAiBMi Ta 30IbUICHHA HaBaHTax%KeHHA Ha KOHCTPYKUII0 
IIPH OHOBJICHHI BAPOOHNUTBA Ta BIPOBAaKeHHI HOBUX TEXHOOTIM; 

— 30LIbIICHHA JOBFOBIYHOCTI KOHCTpyKIi; 

— TiCHIeHHA aOO PeEMOHT KOHCTpyKUIi OyAiBeb Ta CHOpyA, WO 3a- 
3HAJIH MOWIKOJDKEHb B pe3yJIbTATI aBapli, 3eMIeETPyCiB a00 NO%KEx; 

IWupoxe posnopcros>KeHHA B EBpori B XX ct. HabyB MeTOA MiqcneH- 
HA KOHCTPYKUIi WWIAXOM MIpHKelOBaHHA CTaIeBHX IWIaCTHH B pO3TATHYyTIi 
30HI eJIeEMeHTY, WO MiacumHoeTECa. Takuii ciiociO BHABMBCA JOCHTb edeK- 
THBHMM JWIA 30iIbUICHHA HECYYOi 34aTHOCTi 3ai300eCTOHHHX KOHCTpyKTH- 
BHHX CJICMCHTIB, OCOOMBO MOCTOBHX KOHCTpPYyKIii. 

J\na MiCHICHHA BUKOPHCTOBYIOTBCA TOHKI WWlaCTHHM 3 HM3bKOBYTJIe- 
yeBoi cTai. CraeBi WaCTHHU 3aKPIMJIIOIOTBCA O O€TOHHO! NOBepxHi 3a 
JOMOMOFO}O EHOKCHAHOTO KeHOBOrO Po34HHY, 3a paXyHOK 4Oro YTBOPIO- 
BajlaCb TDbOXKOMIOHeHTHa CHCTeMa «OeTOH — KJICIOUNM po34HH — cTaseBa 
TWIaCTHHa)). 

Kpim 30iIblIeHHA ONOpy 3ai300eTOHHUX MINT Ta OaoK Mili 3rHHaib- 
HOFO MOMEHTY, I1JIaCTHHH 30iJIbULYIOTb KOPCTKICTh KOHCTpyKUli, WO MpH3- 
BOJMTb JO 3MCHINeCHHA MpOrHHi. 

Bnepule BAKOpHCTaHHA 30BHIMHBOFO MicHIeHHaA B BemmKoOputanil Oepe 
mouaToK B 1975 pou B Mepiog yKpinseHHa KBintoucbKux Moctis Ha aBTOMa- 
rictpami M5. Jlanoi cxemMu JOTpHMyBasIMcA TIpOTATOM OaraTbox POKIB y OC- 
JUHMIbKUX poOotax y TpaHcHopTHilt Ta TOpoxKHbO-OCITHMIbKIN Jadopa- 
TOpii, CHIbHO 3 BAPOOHMKaMH KyIevOBHXx CyMillei Ta MinictepctBa Tpauciio- 
pty. B pamxax mporpaM TecTyBaHHA, HayKOBO-JOCIIHi poOoTH B OCHOBHOMY 
mpopozMmcs B UWleddinacbKomy yHiBepcuTeri. 

Po3miupeHa MporpaMa JOCIAHHULKOI poOoTH, AKa MpoBosMacA B 
WeddingcbKomy yHiBepcuterti 3 Kina 1970x pokiB BuABMIIAa pay WO3uTH- 
BHUX e(PeKTIB MA 4ac eKcIyaTalii Ta pH rTpaHw4Hux HaBaHTaxKeHHAX 
3a1300CTOHHHX OaJIOK, BAKOPHCTOBYIOUH 30BHILIHE MiCHIeCHHA MeTasIe- 
BHMH IWlaCTHHaMH Ha eMOKCHAHOMY Kero. Koporke pe31oMe JjeaxKHX 3Ha- 
X1JOK JOCIITHUKIB 3almponoHyBanu Jb>KoHC Ta CyoMi. 

TliqcwmeHHa icHylOuuX KOHCTpyKUIit MeTasIeBHMH TWIaCTHHaMH TaKOK J10- 
cmpxyBaniocb y LUseryapii B Ulpetiapcpxux deszepambHux sadopatopiax 
TeCTYBAHHA Ta JOCIIPKeHHA MaTepiamiB (EMPA) (JleqHep ta Beep, 1981). 

B pe3yibTaTi JOCMPKeHb OyJIO BCTAHOBIICHO, WO rTpaHH4HUui CTaH MiD- 
CHJICHHX TWlaCTHHaMH 3as1300eTOHHHX OalloK, OyB TICHO NOB’s3aHHi 3 
TeOMETPiEIO IWlaCTHH MOMepeyHoro Tepepi3y. 
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IIpu BUKOpvcTaHHi TOHKUX MWIacTHH pylHallla 3a3BM4all BUHUKae TIpu 
3rHHaHHl. OfHak, AKUIO BIJHOWeHHA TEOMeTPHYHUX PO3MIpiB IIaCTHHH € 
HWKYMM MeBHO! BEMUMHN, BILTIICHHA WacTHHH Bi OasKH MO%Ke BUHUK- 
HYTH, MOUMHAIOUM 3 KIHIA WWIaCTHHU pa30M 3 BIZPHBOM 3axXHCHOrO IWapy 
OeTOHy. 

Metoy MiqCWIeCHHA MOMKOKeHHX 3aJi300eTOHHHX OasIOK, IIItXOM 
KPiIJICHHA MeTasIeBUX TWIaCTHH 3a JOMOMOFOYO eCHOKCHAHUX MaTepialliB € 
JOCHTb et)eKTHBHUM CIIOCOOOM peMOHTY KOHCTpyKIii, 3aBAAKM Horo mpo- 
CTOTI Ta JIefKOCTi BUKOHAaHHA. 

B pe3yibTaTi NpoBeqeHuX MOCIIKeHb OyNO BHABIICHO, IO 3B’130K 
MDK MeTaJIeBOIO IWIACTHHOIO Ha JiJIMHKaX MOBepXHi OeTOHHUX OalIoK — 
MOXe 3HAYHO TOJIMMNHTH KOHCTPyKTUBHI XapaKTePHCTHKH KOHCTpyKIlii, 
AK IIpH poOounx Tak 1 Ip TpaHHunux HaBaHTaxKeHHAX [7...11]. 

Ognak, Mi 4ac TOcIiKeHb OyIO BHABIICHO, IIO IPH AOTHYHUX Ta HO- 
PMaJIBHUX Halipy2KeHHAX Ha KIHI[AX MeTaJIeBUX IWIaCTHH MOX%Ke BUHHKHYTH 
TlepeyuacHe pyiHyBaHHA, IO MpH3Beze WO BIAKIeIOBaHHA MacTHHU ado 
BI{KOFOBaHHA OeTouy [10...11]. 

Jia Toro, W100 pearicTH4HO BIATBOPHTM MoOseb Ta NepeqOaauTH rpa- 
HWUHe HaBaHTaxKeHHA HEOOXITHO TOUHO BU3HAYNTH 3HadYeHHA JOTHYHUX Ta 
TOPH30HTAIbHUX HallIpy2KeHb. 

B HewiHifHii MOZes CKIHYeHHMX eJIEMeHTIB XapaKTepHCTHKa B3a€MO- 
Wi MaTepiasiiB MeTaJI-KuIeH-OeTOH ABJIACTBCA DY2KE BAXKIMBOIO [JIA 3aJI130- 
OeTOHHO! Oak MiCHIeHOI MeTaJICBOIO IIaCTHHOIO 3aKpIIWICHOHO 3a 10- 
TIOMOT OHO eIOKCHHOFO MaTepially. 

Orisa ocranHix dokepen i nyOsikauii. [uranHim BukopuctTaHHa 
3’€MHYIOUHX CyMileH (KeiB) B OYAIBHHUTBI MIpH MiCHICHHI KOHCTpyKUiit 
Ta BUBYCHHI 1X BuaCTUBOCTel 3aiMasOCcbh OaraTO 3aKOPNOHHUX BUCHHX, 
takux aK L.C. Hollaway, M.B. Leeming, R.O. Adams, W.C. Wake, 
J. G. Al-Sulaimani, A. Sharif, I.A. Basunbul, M.H. Baluch, B.N. Chaleb, 
Kaiser H. P., H.N. Garden, R. Jones, R.N. Swamny Ta in. [5-11]. 

Mera jocaigKeHHA. Po3poOuTu MeTOAMKy JOCIIKeHHA Hallpy%KeHo- 
epopMopaHoro cTaHy 3’€0HaHHA MeTAalI-KileH-OeTOH TIpH MICHJIeHHI 
3a1i300eTOHHUX OasIOK MeTaIeBHMU WWIaCTHHaMU 3 BUKOPHCTaHHAM erIOK- 
CMIHUX MaTepiasis. 

Bu3HaduTH HepeparM Ta HeOIKH KIeMOBOrO 3’€HaHHA pM WiycH- 
JICHHI KOHCTpyKIli CTayleBHMU WlacTHHaMu. 

Aerani jocnigxenua. JlocBix, Ta BiJOMOCTI, IO HakOMMsIMcA Ha IIpo- 
TA31 OaraTbOX POKIB, WOA0 ocoOsmmBocTi HalipyxeHoO-ePopMoBaHOro 
cTaHy Wepepi3iB B CTafiqx, WJO HaOMMKeHI JO pyiiHyBaHHA, eTaIbHe BU- 
BUCHHA HelpyXHUX BIIACTUBOCTel OeTOHY i apMaTypH, a TaKO%K BUKOpUC- 
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TaHHA B poO3paxyHKax cuaqHoi TiIKH NOBHOI Alarpamu yedopMyBaHHa 
OeTOHY MpHBeIH NO TOrO, WO B OWIbUIOCTI HOPM po3BHHYTHX Kpai BIIpo- 
BaJDKEHO MeTOJ, pO3spaxyHKOBUX rpaHH4HHXx CTaHIB. 

OcHOBHHMH TepexyMoBaMH I{bOro METOJ €: 

¢ [[puiiuatra rinote3su mI0cKHx Mepepi3is (rimote3sa bepHysy), 3riq- 
HO AKOI, BBaXKACTLCA, WO TpaHH4Hi WecdopMallii KpaviHix BONOKOH CTHCHy- 
TOI 30HH OeTOHY MOXyYTb AocarTH 3HayeHb Eb=0.002-0.0035, a B apmatypi 
es=0.002-0.01. 

¢ 3amina (akTH4YHO! KPHBOIIHIMHO! eMIOpH HallpyxXeHb B CTHCHYTIM 
30Hi OeTOHY Mica TOCATHeHHA Mepepi30M rpaHHyHoro cTaHy UpAMOKyT- 
HHKOM HalipyxKeHb 3 (iKTHBHOIO (3MeHUIeHOIO) BucoToIO. IIpiopuTeT B 
IpHMHATTI Wei MepeqyMoBu HarexuTb A.D. Jlonetity ta O.O. [Bo3zesy 

¢ berou po3tTarHyToi 30HH HiCiIA JOCATHCHHA HOPMaJIbHHM Tepep130M 
TpaHHuHoro cTaHy B poOoTi He BpaxOBYyeTLCA 

¢ BiaMosa Bid MpHMHATTA JHIMHOrO 3aKOHY po3loyisly Hallpy2KeHb B 
CTHCHYTIM 30Hi OeTOHY B CTaqiax, WO HaOMxKeHI 10 pyHyBaHHA, TOOTO 
3aMICTb TPHKYTHO! eIOpH Halipy2KeHb MIpHiiMaeTbCA KpHMBOIIHIMHa enropa, 
WO MOBHICTIO BIAMOBIAa€e CKCICPHMCHTaIbHUM aHuM JI KOHCTpyKUil 3 
opauHapHHXx OeTOHIB. 

Ha puc.1 306paxkeHo CKIaqOBi eJIeMeHTH 3pa3Ka, AKI XapaKTePH3YIOTb 
OcoOMBOCTI 3’€1HAaHHA MaTepiasiB MeTasI-Kel-OeToH. ExcriepHMeHTasib- 
Hu 3pa30K, UpescTaBeHHi 3ami300eTOHHOIO OasIKOIO 3 3aKPIIVICHOIO 
MeTAJICBOIO IIaCTHHOIO Ha BePXHIM MJIOW[MHI OasIKH 3a JOMOMOTOIO eMOK- 
CHHOFO KuIer0. 

MertaneBa ilacTHHa IpHiHaATa Takux TeOMeTPHYHUX MapaMerpis : O- 
BokHHa — 400 MM Ta wupHHor0 200 MM. OwHUM KIHI[eM WlacTHuHa TIpHKsie- 
IOETLCA JO 3aJ300eCTOHHO! OaKH, APYIMM KiHIeM 3aKPIIVIKOETLCA Ha WBa 
OoNTH JO BepXHboi NOBepXHi ABOTaBpoBOi MeTaseBoi OanKu. Tnonla noBe- 
pxHi, Ha sky HaHOcuTECA enOKCHAHH Kei JopiBHioe 0,02 mM. JlopKuHa 
MOBCPXHi IWIaCTHHH, AKa MIPHKJICIOETbCA WO 3ai300eTOHHO! OaIKH OpiB- 
Hie 100 mM. 

ToBuiuHa Wapy Kero WpuiiMaeTbca 3 MM. 3’eqHaHHA 3as1i300eTOHHOI 
Ta MeTasleBoi OalOK B HIDKHIM YaCTHHi 3pa3Ka BUKOHaHO 3a JOMOMOrorO 
3BM4aHOro WapHipy. 

3ami300eTOHHa Oasika BUTOTOBJIA€CTBCA B 3ABOJICbKMX YMOBaX 3 OJHOTO 3a- 
Micy Oetouy. J[If BHTOTOBJICHHA 3pa3Ky UIPHMMaeTEca Taku cKIay OeTOHYy: 
U:TT:H=1:2,1:3,8 mp BogoluemextHomy BigHouteHHi B/L=0,630. Llemexnt 
mapxu M-400. Ilicok — kBapljoBuii Oe3 OMINIOK 3 MOfyJIeM KPyIHOCTI 
M,=1,8. Weis — rpanirHuit, 3 MaKCHMaJIbHOIO KpyMIHICTIO 3epeH 20 MM. 
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By3on A Merayepa nnacruHa 







Mii tA, 
4 


Puce. 1. Ck1aoBi esleMeHTH eKCHepHMeHTaJIBHOrO 
3pa3ka MeTaI-KJ1eH-GeTOH 


IInactuua IpHiiHata TOBLIMHOIO 3 MM Ta Oysla BHIIIaBsIeHa 31 CTaJIi 3 MO- 
iynem mpyxHocti E=200 [a ta Mexero Texyyocti 269 MIla BiqnoBigHo. 

Ilia uac eKcHepHMeHTy BHKOPHCTOBYETECA JBOKOMMOHEHTHHH eMOKCH- 
THU Kei Wa 3’€HaHHA MeTaseBOl WIaCTHHH 3 MOBepXHero 3as1300e- 
TOHHOI OasIKu. 

Tlopepxua 3ami300eTOHHO! OalkKH MHOBHHHa OyTH WOpcTKyBaTOIO Ta 
OUMMeHOIO Bi Opyay Ta musty. lopepxua MetaneBoi MacTHHU, Ha AKy 
HaHOCHTbCA eMOKCHAHHM Kiel MOBHHHa OyTH 3a4nMUeHa 3a JOMOMOrOIO 
TiCKOCTpyHHOrO OYMUIeHHA. 

B sakocTi KieHOBOi CyMILIi BAKOPHCTOBYIOTBCA KJIeH Ha OCHOBI eIIOK- 
cugHoi cmomm Sikadur 30 Normal. 

Kae Sikadur-30 He MicTHTb B CBOeEMY CKIIaq1 PO34HHHUKIB, THKCOTPO- 
THUMM, JBOKOMMOHEHTHHM, Ha OCHOBI eMOKCHAHOI CMOJIM Ta crieliasIbHUXx 
3aNlOBHIOBAUiB, 3 HACTYHHHMH XapakTepHCTHKaMu: 

— Mogyab npyxuHocti Ha postar 11200 H/mm2; 

— Anre3ia (3riq7HO DIN EN 24624) Ha Metami > 21 H/mm2; 

— Anre3ia (3riqHo DIN EN 24624) Ha OeToni > 4 H/mm2; 

Enokcv HH Kyle, WIO BAKOPHCTOBYETBCA JIA 30BHILHBOTO 3’ € HAHA 
IIaCTHHU 3 3aJ1300eTOHHO!O OasIKOIO, IO MpeCTaBsIAe COOO!O JBOKOMIIO- 
HeHTHY B’sDKyYY CyMILI Ha OCHOBi eMOKCHAHOI CMOJIH Ta pO34HHHNKa. 
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OonyBa KOMMOHEHTH 3MilIyIOTBCA Y CHIBBIHOWIeHHI 2:1 nO Maci, yO 
3aCTHTa€ IpoOTArOM 25 XBuIMH pu Temiepatypi 20°C. 

TlepemiltyBaHHaA CyMillli, IPOBOAUTECA BPY4Hy, JOKH elOKCHHHM Ma- 
Tepial JOcarHe HeOOXiHOI KOHCHCTEeHIII, KOBOpy Ta B’A3KOCTI. 

J[na 3a0e3ledeHHA He3MiIHHOi TOBINMHH B KIevOBIi OCHOBI IpoKsaya- 
€TbCA HepxKaBiIOU ApiT JiaMeTpoM 3 MM. 

Kyle HaHOCHTBCA Ha BeEpXHIO MOBePXHIO 3aJi300eTOHHO! OasIKH Ta Me- 
TaleBOi MacTHHH, i Wicd BUPiBHIOBAaHHA MIacTHHH, ii HaBaHTaxKy!OTb 3a 
OMOMoro}o cepii Bar, WIT BUTHCHCHHA HaIMWIKOBOTO KJIeIO, HicIIA Oro 
HaJIMMWOK KIeIO BUAAIAIOTh Ta 3aJIMWalOTh CKCIepHMeHTaJIbHUM 3pa30K 
3acTHTaTH. 

J\ia Bu3HaYeHHA BIZHOCHOrO 3MiNJCHHA MK MeTaJIeBHMH IlacTHHaMu 
Ta MOBepxHelo 3a300eTOHHO! Oasku, Ha 3aJi300eTOHHY OasIKy BCTAHOB- 
JHOETECA [Ba JUHIMHI IHUKaTOpH 3 WudepeHiasbHUMU aTYUKaMH, OH 3 
AKMX 3aKpillIeHuii Ha MOBeEpXHi MeTasIeBoi MacTHHH, a IHW Ha 3aJ130- 
OeTOHHIM Casi Ha KIHI[AX KIeHOBOTO MaCHBy. 

J\ia Bu3HadeHHA 3HadeHb HOPMAJIbHHX 3YCHJIb Ta ix 3M1HY 10 OB%KHHI 
MeTaJIeBOi IWIaCTHHH, a TaKOK 3M1IHY HallpyKeHb Mi, Yac 3CyBy B KJIeiHo- 
BOMY 3’€HaHH1 B3OB%K WeCHTPasIbHOi JH] MeTaseBOi IWIaCTHHH BCTaHOB- 
JHOIOTLCA EJIEKTPOHHI 3aCOOM BUMIPIOBaHHA Halipy2KeHb. 

J\ia BucOKOi TOUHOCTI BH3HAYeHHA Hallpy2KeHb B 3’€{HaHHI MeTaJI-KIeH- 
OeTOH BICTaHb MDK TeEH3OMeTpaMH TIPHiMaeTBCaA MiHiMayIbHOoIO. [loKa3aHHa 
TIpHafiB OestepepBHO PiKcy!OTBCA 3a JOMOMOTOIO TIpHJialy peecTpyBaHHA 
JJaHHX Ta KOMI’ }OTepH30BaHO!IO CHicTemMor0 300py WaHHx Instron. 

IIpouexypa Bunpooysans. ExcnepumMentasbHuit 3pa30K, WO cKIaqa- 
€TbCA 3 3ai300eTOHHO: OaIKH 3’€HAHOFO WapHIpOM 3 JBOTABPOBOIO Me- 
TaJICBOIO OaIKOIO 3ABAaHTAKYETLCA TAKMM YHMHOM, WOO Aedopmawii Oyu 
MOCTIMHi Ta Ha piBHi 0,5 MM 3a XBHJIMHy, WO 3a0e3reuyeTBca OesnepepB- 
HUM PpyXOM HOB3yHKa. Y mpoleci BunpoOyBaHHA BeIM4YHHa HaBaHTaxKeHHA 
(IKcyBaTHMeTBCA MAaHOMeTpOM TiqpaBmiyHo! cTanuii. Cuctema cOopy 
JaHHUX CKaHy€ JaTUMKH PiKcyBaHHA HaBaHT@KeHHA. 3 IHTepBasIOM 0,2 KH. 
Jlana mpoyenypa BunpoOyBaHHA AosBoIAe (ikcyBaTH Ta OTpuMaTH rpadi- 
yHe 300paxKeHHA OTPHMaHHX 3Ha4eHb, WO 3HaYHO NoMiMuIye ciocTepe- 
%KCHHA 3a CKCIIEPHMCHTOM. 

Pe3y1bTaTH eKCHepHMeHTaIbHHX AOcIiKeHb. B pe3syibTaTi eKcrie- 
PHMeCHTaJIbHUX JOCIIKeHb Ta OTPHMaHHX aHHX MOXKIIMBO Oye BU3HAa- 
YT 3Ha4eHHA JOTHYHHX Hallpy2KeHb B 3’€HaHHI MeTaJI-KJIeli-OeTOH Ta 1x 
3aJI@XKHICTb Bi, MIMHOCTI OeTOHY Ha CTHCK, a TaKOXK, BU3HAYHTH WedopMa- 
ii, JO BAHMKaloTb B MeTaseBili IaCTHHI Mp pi3HHX 3HAaYCHHAX HaBaH- 
T@KCHb, BKIOYAIOUN rTpaHHune HaBaHT@KeHHA. 
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BucHoBok. 3allponoHOBaHO MeTOJMKy eKCIepHMeHTaIbHuXx J{OCIII- 
IDKeHb JIA BH3HAYCHHA Hallpy2KeHO-eopMoBaHOrO cTaHy 3’€HaHHA 
MeTalI-kjIeH-OeTOH IPH MIACHIeCHHi 3a1300eTOHHUX OasIOK MeTasIeBHMU 
IacCTHHaMU 3 BUKOPHCTaHHAM CHOKCHHUX MaTepiasiiB. 
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The fundamental works on the organization of construction process 
proved that there is a correlation between the management processes of the 
organization and construction projects [1, 2]. In the course of operational 
activity, important issues arise in the management of enterprise costs ac- 
counting. Analysis of works devoted to optimization of organizational and 
technological solutions for construction and reconstruction [3-5] allows to 
conclude that the use of experimental statistical modelling is an effective 
way of solving such problems and can be used in modelling and optimizing 
the operating activity of transport facilities construction enterprises. 

The algorithm of experimental statistical modeling and optimization of 
management methods of the enterprise under consideration is shown on 
Fig. 1. The variability of enterprise model was possible under the influence 
of each factor by: 

— X,-—the average complexity of the project totality. 

— X,-— the average relocation distance. 

— X;3-attribution of resources. 

— X,4-—industrialization of applied solution. 
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1) Selection of the most significant indicators of the enterprise operating 
activity and the organizational and technological factors affecting them. 








—_———_ 


2) Development of models of transport facilities construction projects on the 
basis of project drawings. 


3) Modelling of the enterprise's operating activity in accordance with the 
developed plan of the numerical experiment. 





4) Construction of experimental statistical models of the indicators regularities 
under the influence of the studied factors using specialized software. 


—_—— 
5) Graphical interpretation and quantitative analysis of the results of the 








numerical experiment. 





Fig. 1. Algorithm of experimental statistical modelling and optimization 
of management methods of transport facilities construction enterprises 


As the studied indicators, the following were considered: 

— Change in total production costs (Y,) — percentage change in total 
production costs, depending on the impact of organizational and technolog- 
ical factors. 

— Ratio of direct and general production costs (Y,) — the percentage 
ratio of total production costs to the amount of direct costs for a set of pro- 
jects. 

As a result of the experimental statistical modeling, there were obtained 
the following Eq. (3, 4) of the studied indicators change under the influence 
of the variable factors. 


Y, = 0,557 X, — 13,083 — 0,006 X,7 — 2x10 X,X, + 8x107 X,;X3— 
— 0,002 XX, + 0,018 X, — 410° X,? — 5x10° X5X;3 + 0,06 X3 + 
0,037 X4, (3) 


Y>, = 9,281 — 3,746 X; + 2,469 X).— 2,839 X)X + 
+ 1,3 X,X3 + 3,745 Xp — 1,466 X.X3— 1,99 X3. (4) 


Let us consider Fig. 2. The indicator «change in total production costs» 
(Y,) reflects the relative financial effectiveness of certain organizational 
and technological solutions. As can be seen from Fig. 2, such efficiency is 
different when making certain organizational and technological decisions at 
sites under different strategic prerequisites for the operating activities of the 
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enterprise in question. Moreover, the nature of the influence of such deci- 
sions (that is, the influence of factors X3 and X,) is different depending on 
the levels of factors X; and X,. It can be noted that the effectiveness of 
making the necessary organizational and technological decisions on a par- 
ticular object increases with an increase in the average complexity of pro- 
ject totality (X,; — max) and decreases with increasing the average reloca- 
tion distance (X, — max). 
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Fig. 2. The change in the total production costs (Y,) from the attribution 
of resources (X3) and industrialization of applied solutions (X,) under 
different strategic decisions of the enterprise management 


The nature (Fig. 3) of the influence of the attribution of resources (X3) 
on the ratio of direct and general production costs (Y2) remains unchanged 
at all points of the factor space. Increasing the use of subcontracting re- 
sources reduces general costs and increases the amount of direct costs. In 
general, this leads to a decrease of Y>. 
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Fig. 3. Change in the ratio of direct and general production costs (Y 2) 
from the attribution of resources (X;3) and the degree 
of industrialization of applied solutions (X4) under various 
strategic decisions in the enterprise management 
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The analysis of collected information revealed that there is an entire 
category of stick-slip phenomena, the case history of which is represented 
by N-and S-type inflections on rheological, kinetic and other curves. We 
should emphasis that the view of such non-trivial charts is alike with ge- 
ometry of standard curves of standard conditions [1, 2]. And this alikeness 
predetermines the possibility of applying topological models of «fold» and 
«ruffle» types for studying various abnormal effects 

It is noteworthy that, in addition to N-and S-similitude, there are also 
other signs indicating the possibility of using methods of the theory of 
catastrophes in the study of certain processes which initiate the occurrence 
of gaps in the development of the system. In particular, this approach is 
applicable when describing the transition of three-phase disperse systems 
«solid-liquid-gaseous» with a highly viscous dispersion medium from the 
state of vibro-compaction to pseudo-liquefaction under conditions of shear 
deformation under the action of vibration. As indicated in [3], the patterns 
of interaction of highly dispersed and coarsely dispersed solid phases be- 
tween themselves and with a liquid medium in the process of structure 
formation under dynamic conditions in producing various materials (filled 
polymer composites, concrete, technical ceramics, etc.) are similar, alt- 
hough the differences in chemical composition and rejection mechanism 
for the initial components can be significant. According to [3], the graph- 
ical dependence of the effective viscosity of a highly filled disperse system 
on vibration acceleration has the form of an edge formed by two branches 
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at a point with g,, value with causing the maximum value 7. In this case, 
the critical acceleration of vibration corresponds to boundary of dispersion 
transition from the state of vibro-compaction to the state of pseudo- 
liquefaction. It appears possible to describe the transition being studied 
using a «ruffle» model surface, since the above experimental dependence is 
identical in shape to a semi-cubic parabola, which is the projection of this 
catastrophe on the plane of control parameters g and 7,4 according to the 
principle of maximum delay. This bifurcation curve, consisting of two fold 
lines connecting at the ruffle point, divides the control space into areas 
corresponding to different modes of system operation. Qualitative changes 
in the behavior of the dispersion occur only in the case when the «trajecto- 
ry», preset by the variation of the control parameters, leaves the region 
inside this curve; the transition vibro-compaction — pseudo-liquefaction 
seems to take place under similar conditions. 

From the same perspective, the behavioral patterns of highly dispersed 
powders in vibration can be considered. Highly dispersed powders are 
characterized by [3] spontaneous occurrence of spatial structures formed by 
particles with direct atomic contacts, which causes considerable difficulties 
in carrying out a number of technological processes (dosing, drying, initial 
stages of mixing, transportation, etc.). The elimination of aggregation is 
one of the main conditions for optimizing the technology of dispersed sys- 
tems and materials with a given structure and properties. As emphasized 
above, this effect is achieved by creating a controlled dynamic state; it 
serves as the background against which the main technological process is 
carried out. 

The number of characteristic dynamic states of the system being inves- 
tigated is small, but each of them is inherent in a number of technological 
processes being of the same type in the sense of the same level of rheologi- 
cal properties, and is a necessary condition for principal possibility of their 
realization. A universal form of dynamic influences which allows to create 
and maintain such a state is vibration. The imposition of vibration brings 
the system of particles into one of two possible dynamic states: vibro- 
liquefaction, in which the powder particles move in relation to each other 
without disconnection with a decrease in volume as a result of compaction 
of the structure; vibro-boiling, separation by the mutual movement of parti- 
cles in relation to each other with complete separation, their intensive mix- 
ing and an increase in the volume of the layer. The first dynamic state is 
preferable in such processes as dosing, transportation, compaction, and the 
second dynamic state determines realization conditions of the processes of 
mixing, drying, burning. The main characteristic of these dynamic states is 
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the boundary between them, caused by a combination of circular frequency 
values and oscillations amplitude, at which the transition of powders from 
the state of vibro-liquefaction to the state of vibro-boiling occurs. Geomet- 
rically, such a phenomenon can be depicted as a qualitative model «ruffle» 
in the three-dimensional space of generalized coordinates (states of the 
system, circular frequency and amplitude). The analysis of the projections 
of this model on the control plane allows us to establish a relationship be- 
tween the parameters and highlight areas of qualitatively different types of 
dynamic system behavior. The determination of vibration modes corre- 
sponding to the transition of highly dispersed powders from vibro- 
liquefaction to vibro-boiling provides the opportunity to influence in the 
most effective way the forming structures beingunder processes of obtain- 
ing dispersed composites. 

Thus, the specific examples show the possibility of applying a topologi- 
cal approach for analyzing situations which have a threshold nature, name- 
ly, the transition from vibro-compaction to pseudo— liquefaction and the 
transition from vibro-liquefaction to vibro-boiling (effects typical of real 
technological processes). 
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CboroyHi JOAMHa, WO 2%KHBe B JOCTaTHbO BeJIMKOMY MICTI, BCe OIE 
THWaeTbesA CTPeCCOBUM HaBaHTaxKeHHAM i HeraTUBHIi Wii WITydHO CTBOpeHo- 
TO HMM MIcia icHyBaHHa. Bce uactillie MH 3YCTp1yaeMOcs 3 CHTyaLiero, KOJI 
OyTiBeIbHa OpraHi3zallid, HaMaralounch UposaTH Tol aOo iW O0’eKT 
HepyXOMOCTI, pOOUTb CTaBKy Ha BHCOKOMY KJIaCi %KHTIIa, MOTHBYIOUN Ie He 
TUIBKH TWIOWeIO a0o IWlaHyBasIbHHMU PpilIeCHHAMH, ase 1 3aCTOCyBaHHAM 
€KOJIOTIYHO YHMCTHX MaTepiaiB. Came mo coOi BH3HaYeHHA «eKOJIOrYHO 
YHMCTHH Matepiall» € CKOpille peKsaMHUM a00 MapKeTHHTOBHM XOJOM, OCKi- 
JIbKH aOcCOJOTHO CKOJIOFINHO YHCTHX MaTepialiB He OyBae. LoO matepian 
BIMMOBIZaB IbOMY MOHATTIO, Tpeba WOO BiH OyB aOcouKOTHO 4HCTHH Ha 
eTalli BAPOOHHUTBAa MaTepiayly, Ha eTatil eKciilyaTalili i Ha eTali yrui3auii. 
CbOrogHIWIHiit MOTeHIMHHM MpwBaTHui 3a0yOBHHK, Tepll 3a BCe, xo4e 
OTpHMaTH eHeproedeKTHBHe Ta Hegopore »*xuTIO. Pa30oM 3 THM, CBITOBa 
IpakTHKa Ta JOCBI, MpOeKTyBaHHA %KUTOBHUX Ta TpOMAaCbKUX OyiBesIb 
CBIJUHTb pO 3Ha4HH iHTepec JIOACTBa JO CTBOPeHHA eKOMOTriYHO Oe3sne4- 
HOO CepeOBHa, B AKOMY BIZOYBalOTLCA MPOLeCH X%HTTEAAIBHOCTI. 

UMM aKTHBHIWe pO3BHBAa€TBCA TEXHINHHM Mporpec, THM CWIbHIWa TATA 
JHOJHHU JO MIpHposM i AO mpesMeTHOrO OTOYeCHHA 3 HaTypasIbHUX MaTepi- 
amp. CyyacHi OyJiBewbHI MaTepiasIM MOBHHHI MaTH, He TIJIbKH BHCOKI 
MOKa3HHKH MII[HOCTI Ta eHeproedeKTHBHOCTI, a TaKOXxK OYyTH eKOJIOTIYHH- 
MH, CIIpPAMOBaHHMH Ha 3HWKCHHA CHEPreTHYHUX BUTpaT 1 BAKHAIB WapHu- 
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KOBHX Ta3iB IPH BHTOTOBJIeHHI. Came Taki KpHTepli BUCyBaIOTbBCA DO cy- 
YaCHHX MaTepiasiB AIA 3BeeHHA HOBUX OyAiBelIb. 

BcecBiTHa opraHi3allit OXOPOHH 30poB’s CTBePAKYE, WO HOBITPA B MICb- 
Kiii KBapTupi 3a0pyHeHe B CepeqHBOMY B IV ATb pa3iB CHJIbHIIe, HDK 3a ii 
Mexamu. Asie BHMOrH JO caHiTapHoro cCTaHy %KHTJIa 3pOCIM He TWIbKH y 
3B°A3KY 3 MOCHICHHAM 3a0pyHeHHA 30BHIMWIHBOrO CepeOBUlla, ale i y 
3B’A3KY 13 3HAYHHM PO3LIMpeHHAM aCOpTHMeHTy OyiBeIbHUX MaTepiasiiB, 
BOKMBaHHX AK epKaBHHMH, Tak 1 IPHBaTHMMH OyAiBesIbHAMH OpraHi3aliaMn. 

EKOJIOriYHICTh MO2%KHA OLWIHIOBATH TO CaMHX pi3HHxX MapaMeTpax: 10 
IKON WIA TO Aev, WO WIKOAI Jit HaBKOJIMUIHBOTO CepeOBHIa, WO WKONI 
JIA Tepcouasly, 3aitHoro y BUpOOHMUTBI Toro abo iHnWoro MaTepially. 
AKWIO aHali3yBaTH BeCb CIIeKTp OyiBebHUX MaTepiaiB 3 MOrayy 1x 
eKOJIOFINHOCTI y CKIayl NOOyAoBaHoi OyiBMi, TO MalpKe BCi OyZiBeTbHI 
MaTepiasIM € BIJHOCHO eKOJIOI4HO YHCTHMH, OCKIJIBKM MPOBOLATECA Tepe- 
BaoKHO 3 IPHpOAHUX MarTepiaiB. CborodHi KiJIbKICTh OyAIBeIbHUX i OOpo- 
OHuX MaTepiaiB 30inbuIMIaca B pan. IIpu WbOoMy MocTayabHUKIB B Tep- 
uly 4epry WiKaBUTb MpHOyTOK, a OyAiBeIbHHKIB — eKOHOMia. Tomy Becb 
AaCOPTUMEHT OyIBeIbHUX MaTepiaiB, BXKMBaHHX B CyYacHoMy Oy/IBHHUT- 
Bl, MOXKHA PO3TIJIMTH Ha BIJHOCHO Oe3ledHi i Taki, AKi TOTpeOyroTb cCTpo- 
TOro KOHTpOJIHO. 

Jlo BiqHOCHHX Oe3Me4uHuX MaTepiasiB MO%KHa BIAHeCTH HaviOWIb Tpa- 
TMUIMHI, BHpOOmOBaHi Ha IpHposAHI OCHOBi: WermMHa, KaMiHb, OeToH, 
oOpoOHi MaTepiamM Ha OCHOBi Tilcy, ZepeBo, ckno. Hedesneuninmmu 
OyTiBeIbBHUMHU MaTepialaMu 3 Orsay eKoNOrii € MaTepiasIM 3 BUCOKOIO 
KWIBKICTIO HOJIMEPpiB B CKIa: pi3HOro poAy MW1acTHKH, JHOeyM, MOKpi- 
BeCJIbHI MaTepiasIv, a HaMOJIbUI WIKIAIMBUMH € aKH, cbapOu 1 MaTepiasM Ha 
ocHoBi (eHoOB 1 PopMasEAeriziB. OcTaHHi MOXKYTb HayaTH BeJIbMU He- 
CHpHATIMBY tO Ha 3Q0poB'i s10oqMHH. JlinoueyM abo JaMinaT pu Harpi- 
BaHHI HaBITb COHAYHHM CBITJIOM BHIJIAIOTh Wily raMMy OpraHi4Hux 1 
TOKCHYHUX peyoBHH. Heaxicui cbapOu i Waku 1 30BCIM MOXKYTb 3 4acoM 
BHKJIMKaTH ayleprizo a0o acTMy. 

Berton, B MOpiBHAHHI 3 iHLIMMH OyAIBeJIbBHUMH MaTepiasiaMu, € JOCTaT- 
HbO 4UHCTHM 1 CKOJIOTINHUM Oy IBeJIbHUM MaTepiasIOM, alle TILK 3a BHHA- 
TKOM BHMaAKIB, KOJIM B HbOrO JOAalOTh UpHcaykKH y BUTATI HITpHTy Ha- 
TpiHO, WO BIWIHBaIOTh Ha WIBUAKICTh TBepAIHHA 3Millal. TlonanaHHa ix B 
OpraHi3M JIOXHHH, Halpuksal, Ip MpoBeyeHHi OyAIBebHUX pooitT, BU- 
KJIMKa€ BaXKKi ypaxKeHHA HeOesieyHi AIA 2KUTTA. 

OHM 3 HaliBaxKIMBILIMX WOKa3HHKIB CKOJIOIMHOCTI OyqMaTepialliB € 1x 
30aTHICTb MOBHICTIO posksIaaTHCA B MIpHpoHHx yMoBax. IloyiOni BacTHBOC- 
Ti MatOTb TIIBKH HeBesIMKa YacTHHa OyqMatepiamiB. Le ZepeBo, KaM’ AHI MOpo- 
IM, WOBK, HaTypalibHa WIkipa, OaBOBHAa, HOBCTb i TOMY ToiOHe. 
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Tlepur 3a Bce ci 3ayBaxKUTH, WO JO CKOOTIYHO YMCTHX MaTepiasiB Ha 
CbOrOJHI BIJHOCAT HE TIJIBKM Ti MaTepiasIv, AKi He BUWIAIOTh y NOBITpA 
IUKIJJIMBI [JIA 320POB’A JIOTMHM pedOBHHH, alle Mi Taki, UO Hafa‘OTb MIHI- 
M@JIbHY WKOAY JOBKIJIIO AK Ti, Yac BUAOOYTKY CHpOBHHH, TaK 1 B IIpole- 
Ci BHrOTOBIeHHA BUpobiB. TakKuM 4HHOM, JO eCKOJIOTIYHO YHMCTHX CIT 
BIJHeECTH MaTepiasn, AKI: 

1. He BuyqiIaIOTh TOKCHYHUX i MOApa3sHIOIOUHXx PedoBHH; 

2. MatoTb MiHiMaJIbBHy IpHposHy pawioakTMBHICTD; 

3. BupoOmaroTbca 3a TEXHOJIOTIAMH, AKI HayjalOTb MIHIM@JIbHY LIKO]y 
JOBKIJUIO Ta TepcoHasly MiqIpHeMcTBa; 

4. MoxsmBo TepepoOATH 1 HOBTOPHO BAKOPHCTOByBaTH; 

5. [Ip NoBTOpHOMy BHKOpHCTaHHi He CTaIOTb HeOesIeYHHMH JIA 3/10- 
pOB’s Ta HaBKOJIMWIHbOrO cepexOBHIUa. 

EkouIOriqHO 4YHCTHMHM MatTepiaslaMH JIA 3BeCHHA CTIH MaJIONOBepxo- 
BUX OYAHHKIB € OJOKH 3 HaTypasIbHOrO KaMeHIO, IO € MICLICEBOIO CHpOBH- 
HOIO Jia IX BHTOTOBJICHHA. Po3MOBCIOJ>KeHHM MaTep1aJIOM B IIpHripCcbKUx 
palionax € BykaHiuHuli Tyd. Le kaMiHb 3 MOpHCTOIO CTpyKTyporo, AKHH 
YTBOPeCHH BHACIIOK YIWILHEHHA i IpHpoAHOro WeMeHTyBaHHA ByJIKaHi- 
yHoro Honesly Ta mickis. MicroOyayBaHHA Ta TepuTopiasIbHe WiaHyBaHHA 
BHHHHX MOP1, MOPCbKHX i KOHTHHCHTAIbHHX OCaJiB y BUTIALi OKPeMHX 
T1acTiB Ta mWapis. BanHaku BIHOCATb WO MaTepiasiB, CTIHM 3 AKHX «M- 
XalOTb», MaIOTb HH3bKHM payioakKTHBHUli (OH, € AHTHCeMTHKaMU Ta aHTu 
ajlepreHamu. Cepey, HUX CII BiJ3Ha4YHTH BalHAKM-YepenalHHKH, AKi 
XapaKTepH3yIOTbCA HM3bKOIO TeMJIONPOBIAHICTIO Ta MaiixKe HYJIbOBHM 
pamianiitHum cbonom. JIo Toro %*, BMICT JOMIINOK Hoy Ta coulel B Ix cTpy- 
KTYp1 NO3HTHBHO BIVIMBae Ha OpraHi3M JONAH. 

KepamiuHi MatepiaIu Ta BUpOOM TaKOXK BIDHOCATb WO CKOJIOTINHO 6e3- 
euHux. CTIHH OYAMHKIB 3BOJATb 3 KepaMi4dHo! Wer ado On0KiB. Kepa- 
MIYHi BHpOOM € HETOKCHYHHM IIpOAyKTOM, Oe3le4YHHM JIA JOQMHU Ta 
HaBKOJIMMIHBOrO cepenxoBuua. Ja ix BHTOTOBJICHHA BHKOPHCTOBYIOTb 
IIpHpoyHy TIMHHCTy CHpOBHHy, Ka MijaeTbca TepMooOpobui. Oropo- 
IDKYIOUI KOHCTpyKUIi 3 KepaMi4HOi WersiH CTBOPIOIOTS CKOJIOTIYHHM MiKpo- 
KJIMAT Y IPHMILIeHHAX, JOBrO 30epirakOTb TelIO B3MMKy, 3aXHUaloTb Bi 
leperpisy BiTKy. J[o Toro 2%K WeriaHl CTIHM TaKOXK «UXaIOTb», WO CIIPHAE 
HasABHOCTI MOCTIMHO UMCTOFO MOBITpA. 

Be3cyMHIBHUM JIiqepoM cepex OyiBesbHUX MaTepiamiB Aa dpopmy- 
BaHHA CKOJOFIYHO Oe3meuHoro CepeAOBHIa %AKUTTEAIAIBHOCTI JIOQMHU € 
JjepeBuna. XKuT10, WO CTBOpeHO Ha OCHOBi AepeBHHH, B CBITOBIM NpakTHLi 
XapakTepu3yeTbCA HaMBULOIO KOMdopTuictio. BoHo Mae OnTHMaJIbHHH 
MiKpOKJiMar, MOKa3HHKaMM AKOFO € kom(popTHa TeMIlepaTypa 1 BOJIOTICTb 
HMOBITpA Ta Horo ibTpallia Kpi3b cTIHH. Taki OyiBebHI MaTepiaIM Bu- 
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KOPHCTOBYIOTb Y pi3HHX Cibepax OyJIBHHUTBa Ta MalOTb HeaOuaky TepeBa- 
Ty 3 TOUKH 30py CKOHOMIMHO! AOMWIbHOCTI. 
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The spread of prestressing on the structures of industrial buildings and 
bridges leads to a significant reduction in metal consumption. There are 
mainly three types of prestressing. The first type of prestressing is used in 
structures, the tension of the elements of which is created by tensioning 
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devices. At the same time, stresses are created in the structure that are op- 
posite in sign to the stresses from operational loads. Material savings are 
achieved as a result of the use of high-strength steel in the tensile element. 
Pre-stress of this type can be subjected to rods, beams, trusses (Fig. 1, 2) 
and more complex systems. 





Fig. 1. Prestressed trusses 


Such prestressing is currently used in the construction of buildings, 
structures and bridges. Especially important in such designs is the ability to 
artificially control forces in a direction that is advantageous in terms of 
weight reduction. A design engineer, using this principle, gets the oppor- 
tunity to actively intervene in the game of forces in order to redistribute 
efforts in individual elements. 

The second type of prestressing is modifying the stress diagrams. This 
can be done by pre-bending the element and securing it in this position. 
The obtained diagram of moments, summing up with the diagram opposite 
in sign from the operating load, allows one to obtain the most favorable 
bending moments and to reduce the section of the element. 

One of the main problems in the design of structures is the use of metal 
profiles made of high-strength metals. Given the superior ability of con- 
crete to work in compression compared to stretching. In the practice of 
construction in the manufacture of individual structures is applied pre- 
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compression of concrete for compression when reinforcing their high- 
strength pre-stressed reinforcement. Pre-stress is also applied either directly 
to concrete or to individual stops. 

The author of the article participated in the construction of segmented 
metal trusses with a span of 84 m using prestressing during the construction 
of the hangar in the city of Alma-Ata. 

A prestressed tightening is located in the lower girdle of the truss, hav- 
ing a cross section of their two channels [24 (Fig. 2) with four bundles of 
high-strength wire located inside the cross section (24 wires of OS mm in 
each bundle). Tightening voltage was performed by double-acting jacks 
from two truss supports. The load was applied in four stages: the first 
stage — 500 KN, the second stage — 400 KN, the third stage — 300 KN, the 
fourth stage — 200 kN. The total load on the lower belt of the farm is 
1400 kN. For one bundle of wire (24 rods), the total load was 350 kN. A 
load of 14.5 kN was applied to one wire in the bundle. The cross-sectional 
area of one wire is A = 0.2 cm2. The voltage per wire was 125 kg/cm2. 





























84000 





Fig. 2. Cross section of the hangar with a span 
of 84 m with prestressed trusses (dimensions in mm) 


During the application of the load in the puff, the vertical deformation 
of the truss occurs. The first farm was arranged on a horizontal rack. With 
the horizontal position of the farms, its individual elements received addi- 
tional deformations from their own action. During the application of the 
first step to the tightening on one side of the farm, as a result of eccentrici- 
ty, the entire farm was destroyed. 

The manufacture of subsequent trusses was carried out in a horizontal 
position, and the tightening tension was in a vertical position on both sides 
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of the trusses. The friction of the beams and channels of the lower belt with 
connecting strips was excluded. 24 farms were harvested. 

The wire arrived at the assembly site in the bays, cutting was carried 
out on the correct cutting machine. To measure the forces in the rods, 
torque clamps were used. 

Conclusions: 

1. The use of pre-stressed elements in structures with the help of hori- 
zontal crimping ropes enables: 

—mechanize the manufacture of rope reinforcement elements; 

— exclusion of heating of rope metal to high temperatures; 

— increase productivity; 

— simplifying the placement of anchors on the support planes of rein- 
forced concrete diaphragms, or supports, as the dimensions of the gypsum 
anchors are 2 times smaller than the dimensions of the «flood» anchors; 

— consumption of non-ferrous metals (zinc, lead) is excluded. 

2. The use of prestressing high-strength metals in construction allows to 
increase the rigidity and stability of structures, while providing a certain 
economic effect. 
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One of the most critical work in construction is the initial stages, since 
the foundation of the future home is laid. An incorrectly selected type of 
foundation may not withstand the load, which will lead to additional costs 
for its strengthening. During any construction, it is necessary to take into 
account the features of the location of the object, the conditions of geologi- 
cal, climatic and hydrogeological engineering surveys in advance. 

Leaning on the experience of European countries, it can be noted that 
today it is necessary to apply modern types of foundation designs, which 
provide a long service life and the latest technology. 

«Barrette» type foundations are a relatively new technology that is used 
under heavy loads, in particular in high-rise construction; this technology al- 
lows the foundation to withstand and accept high loads on material and soil [1]. 

A barrette foundation are becoming more common in construction prac- 
tice. The countries of Europe, East and West America more often use this 
technology, or its combination in the form of a barrette — a slab foundation. 
Barrette pile foundations are used to redistribute and transfer heavy loads 
of structures through columns to solid soil layers. They are also widely 
used to prevent lifting due to lateral loads such as wind and earthquakes. 
The use of barrettes provides for preliminary full-scale and static measure- 
ments and tests of the stress-strain state of piles in the array. 

Generally a barrette is one type of cast in-situ pile foundation [2]. The 
only difference is the shape of pile can be altered according to the design 
(can be rectangle, circular, H and others). 
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The technological process of the device is pale foundations is as 
follows [3]: 

— Construction site planning, in accordance with [4] 

— Marking the design position of barrette in the plane. 

— Immersion of barrette in a soil massif. 

— Cutting off the remainder barrette. 

— Grillage device. 

The purpose is to study the stress-strain state «base + foundation» with 
the determination of the optimal location of pale foundations according to 
the results of static and dynamic calculation of pale fields. 

After analyzing the common schemes for installing piles, pile bushes 
and the pile field as a whole, it was decided to optimize their location 
scheme taking into account the influence on the bearing capacity of the 
pile, its cross-sectional shape, lateral surface area, type of soil in which it 
will be located, loads from the structure, moments acting on it, horizontal 
and vertical loads in the soil mass. 

To simulate real conditions, the «SolidWorks» software package was 
used using the additional «Simulation» package. 

To create a simulation of foundations, we form an array of soil in the form 
of a cube with dimensions of 200x200 meters, the load on a single pile is de- 
picted in Figure 1. The load on the stake is formed depending on the location of 
its axis in accordance with the axes of the structure or house. 

Based on the analytical model, it can be argued that the pile placed on 
the external side to horizontal loads more effectively perceives the load 
than the pile, which is placed on the inner side to these loads. The move- 
ment from horizontal loads in the first case is 6.7 mm, and in the second 
7.5 mm, which is 10.2% less. 

Based on these results, we model a pile bush under the grillage of the build- 
ing (the number of barretts under the foundation, in this case, is 8 pcs.): 

Based on the previously performed simulations, one can put forward a 
proposal on the dependence of the location of the barretta in the array rela- 
tive to horizontal loads. In the calculation of the simulation, it is clear that 
there is a certain correlation between the angle of the direction of the posi- 
tion of the barretta cross section relative to the loads. Having analyzed the 
model of deformations of a single barretta, more loaded and more de- 
formed zones were found to be an indicator of weak sections, overloads of 
which should be avoided for more efficient operation of the structure. 
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Fig. 1. The effect of horizontal loads on the outer and inner side of the pile 


An interpolation method was introduced to determine the optimal angle. 
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The analysis showed that with the barretts position at an angle of 45 de- 
grees relative to the horizontal pressure of the soil is the most optimal. The 
angle change is not displayed in any way on the bearing capacity of the 
barretts, while deformations and displacements are reduced to the follow- 
ing values — 3.8 mm relative to the vertical Z axis and 0.9 mm relative to 
the X axis, which is 41% less than when positioned outside and by 51% 


less than when positioned on the inside. 
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Fig. 2. Deformations of the array with the arrangement 
of the pile bush with the outer side to horizontal loads 


Conclusions. The use of barrette pile foundations has a positive effect 
on the structural bearing capacity. As a result of lateral active friction, the 
pile does not require a solid base underneath. Barrettes have a large area of 
the side wall while maintaining the same cross-sectional area as in conven- 
tional piles. 
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J\na ycepeqHeHHA BUTpaT 1 KOHIeHTpallili CTIMHHUX BOA 3aCTOCOBYIOTb 
ycepeHIoBaui 3 CHCTeMaMH IlepeMilyBaHHA JIA 3an00iraHHA BUMAaiHHA 
3aBMCIINX PC4OBHH Ta 3arHHBaHHA ocary [1, 262]. 

3a3Bi4all KIJIBKICTb 1 AKICHHM CKIa] UPOMMCOBUX CTIMHUX BO BKpali 
HenoctTiiHi. Le oO6ymMoBseHO XOOM TeXHOJOTiYHHX TporeciB i HepiB- 
HOMIpHICTIO BHKOpHcTaHHA BOM Ha BupoOuuyi noTpedu. MinMBicTb 
KWIBKOCTi Ta CKIaqy CTIMHHUX BO BKpall yCKIaqHIO€ KaHasli3yBaHHA TIpo- 
MUCJIOBUX MiIPHEMCTB Ta OCOOIMBO poboTy OFMCHHX cHopyd. 

Butpata ff KOHUeHTpallia 3a0pyqHeHb BUPOOHHYHX CTINHHX BOA, MOJIO- 
KOMepepoOHHX MiJMPHEMCTB MOXKYTb KOMBATHCA IPOTATOM JOOu B LWIH- 
poKHXx Mexax. Tomy HeoOxiqHo MepeqOauaTH peryOroul EMHOCTI — yce- 
PeAHIOBadl, AKi 3a0€3IMC4YIOTb MOXKJIMBICTb PIBHOMIPHO! MOayi CTIMHUX 
BO 3 yCepeJHeHOIO KOHI[eHTpallicro Ha OUCH CHOpymu. 

3acTOcyBaHHA yCepesHIOBa4iB JJId BUPIBHIOBaHHA KOJIMBaHb BUTpaTH 
TIpH WOfabLIOMy (Pi3HKO-XiMi4HOMY Ta O1OJIOTINHOMY OYMUJCHHI ae CKO- 
HOMIIO KalliTaIbHUXx 1 eKCIWIyaTaliMHUx BUTpaT Mopay 3 OiIbUI edeKTUB- 
HOIO ekcrulyatatiero. B ycepeqHioBaui BiqOyBaeTbCA 3MiLIyBaHHA CTINHMX 
BO] pl3HOI KOHICHTpalil, AKi Hai UpoTATOM Mepioxy KouMBaHHA 
KOHYeHTpauli. [Ip wboMy KOHUeHTpallli 3a0pyqHeHb OyAYyTb BUpIBHIOBa- 
THCA THM TOBHIle, HM Kpallle CTIWHa BOMa, AKA HaXOMNTb, Oyye me- 
peMilllyBaTuca B ycepeqHtoBaul. HaiiOinbuI MOBHe MepeMiLlyBaHHA MoxKe 
OyTH WOcATHyTO OapOoTepaMhH, MillaKamMu, Hacocamu [2, 28; 3, 310]. 
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XapakTepHi BuNayKH poOoTH ycepexHIOBauiB Ha OYMCHHX cHopyyax 
THAIPHEMCTB XapYOBO! IpOMUCJIOBOCTI, MOXKYTb OYTH 3Be eH JO Takoro: 

a) KOpoTKOYacHe, Mepioqw4He HayXOJMKeHHA HeBeJIMKUX KIJIbKOCTeH 
CTIMHUX BO 3 MaKCHMaJIbHHM pO3MIPOM KOHIIeHTpallil 3a0pyqHeHb. 
Y TakoMy BuMalky ycepeqHeHHA 3a0e3IeUyeTBCA 3MILYBaHHAM CTOKIB, 
AKi HAXOUATb, 3 BIJHOCHO HeEBeJIMKHM 00’€MOM CTI4HHX BOL, AKi 3HaXxO- 
JATbCA B yCepeHIOBaul; 

6) KOpoTKOYacHe, Nepioqv4He HayXoJMKeHHA MaKCHMAJIbHUX KIJIbKO- 
cTeli CTIWHUX BO, 3 MAKCHMAJIBHUM pO3MiPOM KOHIIeHTpallli 3a0pyAHeHb. 
Y Ubomy BUaKy ycepeqHeHHA 3a0e3e4yeTBCA 3MILIYBaHHAM CTOKIB, IO 
HaJXOJMATb, 13 3araIbHUM OOCATOM ycepeHIOBaya. 

Tomy poOounli 06’eM ycepeyHIOBaua NOBHHeH 3a0e3leuyBaTH TIpuiioM 
i oOpoOky HaiiOimbMIoro HaBaHTaxKeHHA 3a BUTPaTO!IO CTIYHUX BO 1 KOH- 
IeHTpaltiero 1x 3a0pyAHeHb 31 3HW2KCHHAM I[MX NOKa3HVKIB JO PO3MIpiB, 
WO FONycKaroTb 1X Nosabuty OOpoOKy Ha OYMCHUX cHopyax. 

KoHcTpyKTHBHO ycepeHIOBaHi MepeqOauaroTLes 3 ypaxyBaHHAM Oco6- 
JIMBOCTel ycepeqHeHUX CTIMHHX BO], 30KpeMa BeJIMKe 3Ha4YeHHA Ma€ BMICT 
y CTOKax 3Ba2KCHHX PeYOBHH, IXHA 34aTHICTh JO ocayKeHHA. Buxogaun 3 
YMOB HEIPHIYCTHMOCTI OCaPKeCHHA 3aBHCJIMX PeC4YOBHH B yCepeJHIOBAaYi 
UWIBHAKICTb IpOTOKY CTIYHHX BO Mp MiHiMaJIbHIM BUTpaTi NOBMHHa OyTH 
He MeHIUe WBUAKOCTI B KaHasIi a0 JIOTKY, WO MiABOAHTb CTINHY BOJY, 1 
cTaHoButs 0,7—1,0 m/c. 

YOCKOHaJIeCHHA POOOTH ycepeHIOBayiB MOXKHA JOCAITH B pe3yIbTATI 
TI€peMILyBaHHA MeXaHi4HUMH MilasIKaMH, AKi 3HaXOJATBCA B pe3sepByapi- 
ycepeqHioBaui piqHHu, a TakoxK OapOoTyBaHHAM CTHCHeHHM TIOBITpsM. 
IIpu UbOMy WIBUAKICTb OOOpoTy BOAM HaBKOJIO Mponesepa He TOBHHHAa 
tepepuyBaTu 0,7—1,0 m/c, a Mp MepeMilyBaHHi NOBITPAM 3as1exKHO Bi 
KOHI[eHTpallil 3BaxKeHHX PC4YOBHH Ta ixHbOi TispaBMi4MHO! KpyMHOCTi BU- 
TpaTa HOBiTpsA, AKy peKOMeHyeTECA 3acTOCOByBaTH Biz 2,0 no 10,0 m*/rox 
Ha | M° Ha ycepezHIoBaya, B CepeqHbomy 5,0—6,0 we /wCua | roy [4, 1]. 

3acTOcyBaHHA JIOMaTeBHX MIIUaIOK JO3BOJIAE YCepeqHIOBaTH He TIJIbKH 
KOHIeHTpallii 3aOpyAHeHb 1 KWUIBKICTh CTIUHHUX BOL, AKi B MOMasIbINOMy 
PiBHOMipHO OyyTb NOAaBaTuca Ha HaCTyHi CTyMeHi OYMUIeHHA, ale 
JO3BONAIOTh yCepeqHUTH TeMMlepaTypy CTINHHX BO. OcoOsmmBicTIo cTi4- 
HUX BO] MONOKOMepepoOHUX MIAMpHEMCTB € HasABHICTb 3aJIIOBHX CKHJIB 
CTOKIB 3 BHCOKOIO TeMIlepaTypotro. Pi3ke iZBHUJeHHA TeMepaTypH CTI4- 
HX BO] Oe3 HaABHOCTI ycepeAHIOBaya MIpu3Bee JO MOpyWIeHb TeXHOJOTI- 
YHOrO MIpolecy OYMMCHHA, OCOOIMBO Ha CTaMi OioMOri4HOro OUMICHHA. 

Tomy HasBHicTb ecpeKTHBHOrO ycepeqHIOBaya B TeXHOJIOFI4HIM CXeMI1 
OYMMCHHA CTINHHX BO MOJIOKOMepepoOHHX MiAMPHEMCTB € BaKJIMBOIO 
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JIaHKOIO, WIO AO3BONMTb piBHOMIPHO NHOsaBaTH CTIYHI] BOAM Ha MoaEure 
OUNMICHHA 3 OJIN MOCTIMHUM KiIbKICHHM CKIaJIOM 1 AKICHAMH XapakTe- 
pucTukamu. 

Mu nponoHyeMo KOHCTpyKUilo MillaIKH (pic. 1), 1Ka MOxKe OyTH 3a- 
CTOCOBaHa B TeCXHOJIOFI] OYHUJCHHA CTIMHHX BO WIA MepeMilllyBaHHA B 
XapuyoBii, XIMIYHIM MpOMHCHOBOCTI, a TAaKOXK Ip MpoBeyeHHI OioNoriMHoO- 
TO OYMINeCHHA NMOOYTOBHX 1 MpOMMCNIOBHX CTINHHX BOA B aHaepoOHHNXx Ta 
aHOKCH]{HUX 30HAX aepOTeHKIB y XO HITPH-AeHITpUPikaii Ta Depocdo- 
Tali [5]. 

3aBaHHAM aHol MOJeu MillasiKH € 3a0e3IIeC4YeHHA ONTHMAJIBHO! IHTe- 
HCMBHOCTI HlepeMiLIyBaHHA. 3a3HadeHHM TeXHIYHHM pe3ysIbTaT OCATaeTb- 
CA TUM, WO po3poOeHa Miaka, 1Ka CKaja€TbCA 3 Bally 31 BCTAHOBJIe- 
HUM Ha HBOMY 3MiLyBaJIbBHHM poOounM OpraHoM y (POpMi CIIBBICHO 34J1e- 
HOBaHHX BepXHbOro i HWKHBOTO yCiYeHHX KOHYCIB, IPH UWbOMY CHIBBII- 
HOIICHHA iaMeTp1B OCHOB BepXHBbOTO KOHyca cTaHoBUTh 0,5—0,74, a criB- 
BIJHOMICHHA J1aMeTpiB OCHOB HW2KHBOrO KOHYyca cTaHoButs 0,1—0,74. 

YMosolo He3aJIdraHHA OcayiB Ha HI ycepeqHIoBaya € pyX BOM 3i 
UWIBHAKICTIO He MeHte 0,7 M/c. Po3paxyHKOBHM i eKCIIepHMeHTasIbHHM 
UWWIAXOM OysIO BCTAHOBJICHO, WO BHKOPHCTaHHA 3MiLIyBasIbHUx PoOounx 
OpraHiB 13 3adBJIGHAMH TeEOMeTPHYHUMN MapaMeTpaMu 3a0e3neuye Heoo- 
XIQHMM Wiala30H WIBUAKOCTeM MepeMILyBaHHA PIHHU Aid esbeKTHBHOTO 
THATPHMaHHA CyCHeH3ii y 3BaX%KeHOMY CTAHI. 
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Pue. 1. Konctpykuia MimasKku 3riquo 3 naTentom Ne 151522 
1 — miwanxa; 2 — 6an; 3 — 3mimyeanexnut pobouutt opzan; 
4, 5 — eepxnit i Huscnill yciueni Konycu; 6 — BueHymi JONamku,; 
7, 8 — 6EPXHA MA HUICHA OCHOBU 3MIMY6ANbHOZO POOO4OZO OpedaHy; 
9 — npucmpiu 3minu inmencueuocmi nepemiuyeanna; 10 — wnuroKku; 
11 — mexani3m nepemityenna Oucka; 12 — npueid 


TakuM 4HHOM, Millaika 3a0e3nedye ONTHMaJIbHYy iHTCHCHBHICTb Tepe- 
MilIyBaHHA, HeOOXiHYy JIA 30iiicHeHHA powecy ycepeqHeHHA CTIMHUX 
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Boy. Kpim Toro, MOXKJIMBICTh BUTOTOBJICHHA BaJIbIJOBaHHAM 3MiLIYyBaJIbHO- 
ro poOouoro opraHy Yepe3 Taki Horo (OpMH, a He, Hanpukay, JMTTAM, AK 
IIpH rimepOomu4Hii PopMi poObouoro opraHy, Wo 3a0e3Me4aye 3HWKeHHA 
BapTOCTi BHTOTOBJICHHA MILIaJIKH B WJIOMy. 

3MiLIyBasIbHHi poOounit opraH BUKOHaHHi MOpOxXHUCTHM 1 BIKPHTHUM 
31 CTOPOHM BepXHbOi Ta HWYKHBO! OCHOB JIA CTBOPeHHA HacocHoro e*exty 
MIINaIKH, WO 3a0e3neuye 301IbIICHHA WIBUAKOCTel 10 BCbOMy 00’eMy 
piquHn B ycepesHioBayi. 3 OoKy BepxXHbOi OCHOBM 3MiLIyBaNIbHOro pobo- 
yoro opraHy Ha Bally BCTaHOBJICHO MIpHCTpiii 3MiHH iHTeHCMBHOCTI Mepe- 
MilllyBaHHa. 

JlonaTkH BUKOHaHi BUTHYTMMH 1 MpOxOATb y HalIpaMKy Bi, Mepudepii 
poOoyoro opraHy wo Bay. OnncaHi OnaTKH BHKOPHCTOBYIOTBCA JIA 
TMJBUL[CHHA e*PeKTHBHOCTI MepeMiLMyBaHHA pi HHH. 

TakHM 4HHOM, laHa MOJesIb ABJIAE COOOIO MillasIKy, KOHCTpyKUid AKOi 
3a0e3neuye HeOOXIJHy iHTCHCHBHICTb WepeMillyBaHHA JJId HOpMasIbHoro 
3MILIYBaHHA Ta ycepeqHeHHA CTIYHMX BO B YCepeHIOBal 3a KIJIbKICHUMM 
TlapaMeTpaMH Ta AKICHHMHM WoKa3HHKaMH. 
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TRANSPORT 


@OPMAJII3ANIA TEXHOJIOTIUHUX TPOWECIB 
3A JI3HH4HUX CTAHIMM HA OCHOBI TEXHOJIOMi 
MOETAIHOLO MOJEJIOBAHHA 


Top6osa O. B. 
KAHOUOaM mexHi4HUX HAaYK, 

Ooyenm Kadeopu «Komn ‘tomepni in@opmayiuni mexHonoeli» 
A[ninpoecekozo HayioHalbHozo yHigepcumemy 3aNi3HUYHO2O MpaHcnopmy 
imeni axademixa B. JIazsapana 
om. Juinpo, Yxpaina 


B ocHosBi MpoeKTyBaHHA TeXHiYHOrO 3a0e3IeYeHHA aBTOMATH30BaHHX 
CHCTeM YUpaBJHHA, pO3poOKH pi3HOMAaHITHHUX TeXHOJIOTIYHUX IIpOLeciB 
JI@KUTb MOJeTIOBaHHA TpeyMeTHO! oOsacti. IIpu Wbomy HeoOxiqHO MaTH 
ICHe, CHCTeEMHEe YABJICHHA MOI, 1Ka NOBMHHa BiqOOpaxKaTH BCi acrie- 
KTH (YHKIWOHYBAaHHA MaliOyTHBOI cuctemu. [liq MoyemmrO mpeyqMeTHOI 
OOsacTi Po3yMIIOTb CHCTeMy, WO IMiTye cTpyKTypy a00 dyHKWiOHyBaHHA 
oOsactTi, WO WocmipxKyeTEca [5]. OuiHOUHI aclleKTH MOJeuIOBaHHA Iper- 
MeTHOi OO;acTi 10B’s3aHi 3 BH3HAYCHHAM edeKTHBHOCTI BIPOBalKeHHA 
AaBTOMAaTH30BaHHXx IpoleciB Ha 00’ €KTi aBTOMaTH3altil [6]. 

TexHosOria WoeTanHOrO MOsleuIOBaHHA MepeqOauae moOyqoBy TexXHO- 
JIOTIYHOTO Mpolecy Ha AeCKWIbKOX PiBHAX: Bi 3araJIbHOTO aJITOpHTMy Ipo- 
lecy NO WeTayIbHHX aJITOpHTMiB OKpeMUx Orlepauili. B ocHoBi Takoro Hid- 
XOJly JI@KHTb METOX MOKPOKOBO! AeTamizauii. 

IIpuH MojemOBaHHi TeXHOJIOTIMHUX IpOWeciB 3aCTOCOBYIOTBCA pi3HI 
MeTOIM Ta miqxoqu. Bci BOHH MarOTb CBOI OCOOMMBOCTI, MpoTe 10 Moje- 
JIOBaHHA IIpeAMeTHO! OOaCTi BUCYBaIOTBCA TaKi BAMOIH: 

— OHO3HadHHH ONC CTpyKTYpH MpezMeTHO! OOsacTi; 

— 3PO3yMIIICTh pe3yIbTaTIB MepeAIpOeKTHOTO OOcCTexKeHHA JIA 3a- 
MOBHHKIB i PO3PpOOHHKIB Ha OCHOBI 3aCTOCyBaHHA TpadiyHux 3acoOiB Bi- 
oOpaxkeHHA Moses; 

— peasli30ByBaHICTh, Mi, AKOIO POSYMI€TLCA HaABHICTb 3acoOiB (Ppi3H4- 
HOi peami3amli Moe UpeszMeTHOi OONacTi B iHpopMalliiHux CHCTeMax; 

— 3a0e3Me4veHHA OWIHKM eeKTHBHOCT! peali3zalli Moe mpeyqMeTHOI 
oOsacTi Ha OCHOBI MeBHUX MeTOIB 1 OOUMCIIOBAHUX NOKA3HHKIB. 
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EdexTuBHuM crocobom onmucy PyHKIOHyBaHHA OO’ €KTIB, WO 3a0e3- 
Tleuye BHCOKy iH(POpMaTHBHICTh Ta IHTYiTHBHO 3pO3yMisIe IpeACcTaBIeHHA 
inbopmauli, € Bi3yabHe MoyemroBaHHaA. [Ip Bi3syalbHOMy MOJeJIIOBaHHl 
KOXKeH eJICMCHT BHPOOHMYOrO Uporecy 300paxyeTEca y BHUTAN rpadiy- 
Horo mo3HayeHHaA. [padigHa MOjesIb MOX%Ke CTBOPIOBATHCh AK Ha Matlepo- 
BUX HOCIAX, TAK 1 34 JOMOMOrOr0 Clielasi30BaHOrO NporpaMHoro 3a0e3rIe- 
yeHHa Ha EOM. BigoOpaxenHa icHyrounx BApOOHMYNX MpoweciB y BUTIIA- 
Ji MpocTux WiarpaM i KOPOTKHX ONMCIB WOMOMarae AOcArTH €QHHOTO po- 
3YMIHHA 4YMHHAX HOpM i OlepaTHBHUX Mpolesyp MK po3spoOHHKOM Ta 
3aMOBHHKOM IIpOeKTIB PO3BUTKY 3aJIi3HHYHUX CTAaHUii. 

IIpeaxctaBieHHa TexXHOOri4HOrO Mpolecy BUKOpHcToBye MoBy UML 
Ta Ti rpapiuny intepmpetauiro. BkasaHHit WiAXiA € 3pO3yMIJIMM JIA po3po- 
OHUKa TEXHOJOTIYHOrO Mpolecy Ta He MoTpeObye cmewiabHAXx HaBHYOK 
poOorTn 13 KoMI’}oTepoM. 

IIpu noeTamHOMy MOjleIOBaHHi TeXHOJIOTI4HOrO Mpolecy poOoTu 3a- 
JU3HH4HO! CTaHIi 3aCTOCOBYETBCA BXiJHa, BHYTPIMIHA Ta BUXITHAa Mose 
TIpOeKTyBaHHA, a TaKOX%K MeTOgM 1x MepeTBopeHsb [1]. KooxkHa 3 mpezctas- 
JICHHX MOJeeH NepeqOauae HasBHICTb BXIJHUX Ta BHXIJHUX aHUx, a 
TaKOX paBu 1x OOpoOKn. 

Bxiqua MoyeIb cTaHuii 3a0e3leuyeTBca rpapi4HuMu cxeMaMH Tpes- 
cTaBleHHa cepeyoBuiia IBM Rational Rose [4]. Cuctema Mae MoKIIMBOCTI 
rpadiyHoro BBeeHHA TeXHOJIOTIYHHX MpoueciB pi3HHX CTYyIeHIB AeTasi- 
3al[il 3 BI3YaJIbHMM KOHTpOJIeM, AKHM WO3BOIA€ YHUKHYTH TpyOMICTKOrO 
pydHoro KOyBaHHA i BUKOUNTH TosBy noMuMOK. [padiyHe BBeyeHHA 
TeXHOJOFIYHOTO Ipowecy MOMOBHIOETLCA HapaMeTpH3allleio esIeMeHTIB 
(MlepeiK BHKOHaBLIB, 4aC BUKOHAHHA Ta 1H.). 

BuyTpiliHa Moyeb 3a0e3ne4ye MOXKIMBICTh ABTOMATHYHOrO BiOOpa- 
%KCHHA TEXHOJOFIYHOTO Mpowecy Hi MepeTBOpeHHA OPicHTOBaHOro rpada y 
CHMCKH iHWeHeHTHOCTI. Taka MOJeJIb IIpw3HaveHa JIA aBTOMAaTHYHOTO 
po3paxyHKy OCHOBHHX HapaMertpis pooiT 3ai3HM4Hoi cTanuii [1]. 

BnxiqHa MOjleIb MOXKe Cy2KHTH OCHOBOIO JIA BUPIWeCHHA WIMpoKoro 
KOJIa 3aBaHb, Y TOMY YC i WIA PYHKUIOHAIbHOTO MOeKOBAaHHA poovo- 
TH CTaHIii 3 MeTOIO OJjepxKaHHA 1X TeXHIKO-TeXHOJIOFI4HO! OIMHKH. 

Po3poOka TexHOJIOri4HOrO Npolecy 3ai3HH4HO! CTaHMi i CTBOpeHHA Ti 
BXiJHOi MOJeu XapaKTepH3yeTbCA HalOiIbUIMM PiBHeM B3aeMO/li TexHO- 
nora Ta EOM. JIna dopMyBaHHaA BXiZHOI MOJeMi AOUWIbHO BAKOPHCTOByTH 
cepezosuue IBM Rational Rose. 

Po3poOKa TexHOJIOrI4HOrO Mpolecy cTaHuli i cTBOpeHHA ii BXiqHOT MO- 
Wei XapakTepH3yeTbCA HaliOWIbUIMM PiBHeM B3aeMOAll MpOeKTyBaIbHHKa 
ta EOM. Levi eran xapaxtepu3yeTbca moOyoBoro esbeKTUBHOTO rpadi4- 
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HOrO lipeAcTaBsIeHHA, OPiCHTOBAaHOTO Ha Bi3yai3allio Ta PopMasizal{iio 
TEXHOJIOFIYHOLO Mportecy. 

Ha ubomy etami Hadip Tiarpam cdbopMasi3atii TexHONOriyHOoro Mpowecy 
TIpeCTaBIACTbCA Y BHTJIAL MHOXKMHM rpapi4Hux 00’€KTIB Qpx. Bunineni 
HacTynHi TunM 0O’exTis: D, — qiarpama npenegentis, Dg — Aiarpama 
cTanHis, D,.t — qiarpamMa WismbHoctTeli. KookHili 13 HaBeyqeHux TiarpaM cTa- 
BUTbCA Y BIANOBIZHICTh HaOip iHCTpyMeHTIB Aya Ix rpaciyHoro BizoOpa- 
*KCHHA. 

PosrsaHyTi DiarpaMu CTaHiB i JiAIbHOCTeM BU3HayaIoTb MpaBusia PyH- 
KIMOHYBaHHA MOJ{eJ 3asi3HH4HO! cTaHIi. CraHitid ABIa€ COOOIO cyKyII- 
HICTb aBTOMATIB, IO B3A€MOJIFOTh MIXK COOOFO B AMCKpeTHOMy 4yaci. Uac- 
THHa aBTOMATIB ICHY€ BeCb 4ac poOOTH MOJeMi (MOcTIMHI), a YacTHHy 
CTBOPIOIOTb Ta 3HHILYIOTb B Wpoleci poboTn (THM4acoBi). 

TlocTiiiHi aBTOMaTH BiANOBIAaIOTb pecypcaM CTaHUii (MaHeBpoOBi JIOKO- 
MOTHBH, Komi, Opuragu IITO ta in.). TumuacoBuM aBTOMaTaM BIJTOBIza- 
FOTb 013M. 

IloctifiHuii aBToMaT MpuliMae 3alMTH BI] THM4YACOBOrO aBTOMAaTa Ha 
BHJIeHHA pecypcy, AKIO B HOro pO3MopAWKeHHI € JOCTATHA KIJIbKICTb 
onMHunb pecypcis Ilicna 3aKiHdeHHIO poOoTH TuM¥aCcOBOrO aBTOMAaTA, 
BUBIJIBHACTLCA 3alAHHM Pecypc MOCTIMHOTO aBTOMATA. 

THMuyYacOoBHi aBTOMAT CTBOPIOETBCA B pa3i aKTHBaLlli By3Ia a0o Bep- 
IWMHU «qiarpaMy UpelleqeHTip». ANTOpHTM BHKOHaHHA HacTyMHuXx Til 
OMMCye BIAMOBIAHAa Jiarpama cTaHiB. Ilo 3aBepwieHHIO pooiT, WO BIAMOBI- 
J{aIOTb TIOTOUHOMY CTaHy THMYAaCOBOrO aBTOMATY, OCTaHHil 3MIHIOE CBil 
CTaH Te IlepexOJHTb JO HOBO! aKTHBHOI BeEpLINHH. 

AKIO 13 ONHIel BEPINMHH BUXOAUTb WeKiIbKa Ayr, TO Wepexiy, BiqOyBa- 
€TBCA Y3H0B%K OFHIei 3 Hux. paBns0, UIO FO3BoOsIAe OOpaTU peOpo, € aTpH- 
OyTom BepmmMHu. Pobota THMUACOBOrO ABTOMATA 3aKIHUYETHCA, 1 BIH 3HH- 
ULYETbCA 10 JOCATHEHHIO KiHWeBOro CTaHy. 

3anaya MepeqOayae MoyesOBaHHA pOOOTH CTaHUii, KOM THMYACOBHii aB- 
TOMAT 3HAXOJUTECA B OHI 13 BePUIMH Warpamu cTaHis. Litt BeprmMHi 3icTaB- 
JleHa Y BIJAMOBIAHICTb larpaMa JUsAJIbHOCTel, BePIIMHH AKOI OMMCyIOTb rpyl 
poOiT, Up YoMy AeAKi pOOOTH MOXKYTb BAKOHYBaTHCA MapasiesIbHO. 

BHyTpilIHA MOJeb NOBHHHa OYTH OCHOBOIO JIA PO3pOOKH e*eKTHB- 
HUX MeTOAIB PYHKUIOHAIbHOTO MOJeJIOBaHHA poboTu cTaHwilt. [looyqoBa 
BHYTPIMHbOi MOeI 3qiMCHIO€ETbCA ABTOMATHYHO Ha OCHOBI BXiHOi MO- 
jemi 3a HonomMororo UML aiarpam mpelleqeHTIB, CTaHiB Ta JisIbHOCTeM. 

TaKHM 4HHOM, 3alIponoHoBaHO MeTO (opMasi3alii omMcy TexHO- 
JIOTIWHUX MPOleciB 3aJ3HH4HUX CTaHIi Ha OCHOBI MeTOIB BI3yasIbHOTO 
IIporpaMyBaHHA JWId iMiTaliHOrO MOJ{eKOBaHHA POOOTH 3asi3HH4HHX 
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cTaHuili. Hapeyqena MeTOAHKa JO3BONMTb 3a FOMOMOro}O Aiarpam mpere- 
JCHTIB, CTaHiB Ta JidibHocTeHt Mopu UML Oyzysatu imiTaliiHi Moyemi 
sami3HMaHHXx cranuiii. fi ninnicrh nomArae B TOMY, IO MOJIeNb ABILAE CO- 
6010 iepapxi4HO OpraHi30BaHy CYKYIHICTb B3a€MOJIIOUHX CKIHYCHHHX 
aBTOMATIB, IIPH WbOMY CKIaqHa MOjlesIb Ha KOXKHOMY P1BHi iepapxil 30epi- 
ra€ lIpocty i JOcTyNHy AA OFIAy CTpyKTypy. 
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TPMMEHEHUE HHTEJIEKTY AJIBHBIX CHCTEM 
AJA JHATHOCTHKY TEDJIOBOLO COCTOAHHA 
QJIEKTPOJBUT ATEJIEN 


3y6enko JI. FO. 
KaHOUOAM MeXHUYECKUX HAYK, 
Ooyenm Kadeopol aleKmpuyeckozo mpaHcnopma 
XapbKO6CKOZ0 HAYUOHAIbHOZO yHUBepCcumema 2opoocKOeo XO3AliCméa 
umenu O. H. Bexemoea 


ITlerpenko A. H. 
OoKMoOp MexXHUYECKUX HAYK, 
Ooyenm Kadeopol aleKmpuyeckozo mpaHcnopma 
XapbKO6CKOZ0 HAYUOHAIbHOZO YHUBEPCUMeMA 20pOOCKOZO XO3ALICMBA 
umenu O. H. Bexemoea 


Kys3nenos A. HH. 
KAHOUOAM MeXHUYECKUX HAYK, 

Ooyenm Kadeopol aleKmpuyeckozo mpaHcnopma 
XapbKO6CKOZ0 HAYUOHAIbHOZO YHUBepCUumMeMa 20pOOCKOZO XO3ALICMBA 
umenu O. H. Bexemoea 
e. Xapokoe, Yxpauna 


Pa3BHTHe COBPeMeHHBIX CHCTeM JMarHOCTHKH MMeeT TpeHA B CTO- 
POHY YHMBepcayIbHOCTH M MHTeWIeKTyalbHocTu. JjJaHHoe HalipaBseHue 
JjaeT BO3MOXKHOCTb CO31aBaTb BCe HOBbIe, HaHOosIee MpHcnocoOeHHEIe K 
SKCIIyaTauuu JWMarHoOcTH4eckHe yCTpOMCTBa, KOTOPbIe BKJIOYAIOT B CeO 
WaTYHkKN WpvemMa uH(opMaluH HW HelpoHHble ceTH, OOpabaTpIBarouHe 
aHHbI curuan. JlarankamMu mpvemMa HHPOpMal|M MOXKET CILYKUTb Ter- 
JIOBH30p, KOTOPbIi aeT MOJHOWeHHOe H300paxKeHHe TenMJIOBOrO COCTOAHHA 
QIEKTPOABUTaTeA B JOBOJIbBHO WIMpOKOM pa3pelleHun. Takux TemIOBH3H- 
OHHBIX OOBEKTOB HaOJHOAeHHA MO2KET OITh HECKOJIBKO, AIA MOTyYeHHA 
oObeMHOrO rpaduyeckoro u300paxenua [1, c. 34]. B pesymbtate padoTsI 
QICEKTPOABUTaTelA WM erO MOCTeMeHHOTO HarpyKeHHA W300paKeHHA Ha 
9KpaHax TeIWIOBH30pOB OyAyT MeHATBCA B 3aBHCMMOCTH OT BeJIMYMHBbI 
HarpeBa 9JIEMeCHTOB JBHTaTeJIa, UTO B KOHEUHOM CyeTe OTOOpa3HTCA Ha ero 
kopuyce. JlaHHoe JuHaMHyecKO — MeHsToUeecd w300paxKeHHe MO?KHO 
oOpabotaTb C MOMOLIbIO TaKOTO YHHBepcasIbHOrO HHCTPyMeHTa, Kak Heli- 
pouupie cetu [2, c. 101].. BxoqHot coi HeltpoHHol ceTw OyyqeT BocipH- 
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HUMAaTb CHIHAJIbI C TEMIOBH30pPa, Ip 9TOM KOJIMYCCTBO BXOJALIMX Helpo- 
HOB MOKHO 3aaBaTb B 3ABHMCHMOCTH OT rpadwyeckoro pa3pellieHHA Kap- 
THHKH, TO eCTb MuKcesel w300paxenua. Jlanee curHasbI OyayT NOCTyMaTb 
Ha BHYTpeHHHe COM HeitpOHHOH CeTH, H B 3ABMCHMOCTH OT MX KOJIMYeCTBAa 
a TaK %Ke OT cTeleHH oOyyeHocTH, OyAyT oOpabaTHIBaTBCA HM BbILaBaTb 
HeOOXOJHMBIM pe3ysIbTAaT Ha BBIXOJHOM cyI0e HelipoHos. [IpenmynyectBa- 
MH J{aHHOrO cocoa ABJIACTCA TO, UTO HeMPOHHbIe CeTH MOTYT paciio3Ha- 
BaTb HedeTKHe OOBEKTHI HU [eaTb BbIBOJ[bI, TAK KaK OHH ABJIAKOTCA 3JIEMCH- 
TaMU HeyeTKon JoruKu [3, c. 90]. Tak 2xe IpuMepHBIi pe3sybTaT c HauOo- 
JibuieHi BeCPOATHOCTHIO TpaBHJIbHOCTH MO3BOUMT MpOrHO3HpoBaTb Tasib- 
Heliliiee pa3BHTHe COOBITHH B TeIJIOBOM COCTOAHMH 3IeKTpOABUTaTeaA. 
JA MCIbITaHUA HW IKCITyaTalMH ITO CBOMCTBO ABJIACTCA BaXKHbIM, TaK Kak 
TIO3BOUAeT H30C%KATb OTKA30B BO BPeMA paOOTHI U3 3a TeperpeBa 
[4, c. 433]. Hopu3Hof qaHHoro cnoco6a aBIdeTCA TO, YTO IpuMeHeHHe 
He€CKOJIBKUX YCTPOMCTB esaeT HEOOXOAHMBIM CHHTe3HpOBaHNe UX, a Tak- 
2Ke IIPOH3BOHTb CHHTe3 OOpadaTHIBaIOLIHX aIFOPUTMOB. 
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E®EKTUBHICTb BAKOPHCTAHHA BOJTHIO 
AK MOTOPHOTLO TTAJIMBA HA PISHHX MOJMN®@IKAITIAX 
ABUT YHIB TPAHCHOPTHHUX 3ACOBIB. 
AHAJI3 I NOPIBHAJIBHA OWTHKA 


Kasmukosa H. TY. 
acnipaum Kaqeopu ximii i ximiuHot mexHonoeli 
@Paxylomemy exkonoziunoi be3neku, inatcenepil ma mexunoso2iu 
Hayionanonoezo asiayiunozo yHieepcumemy 
om. Kuie, Vxpaina 


Hadta, Byrisia 1 ra3 — Wi pecypcv BxKe TaBHO BKOpIHHWJIMCsA B CKOHOMI- 
YHO-OJMTHYHOMY %KUTTI cBiTy. [pore ixHA aKTYaIbHICTb JIA Cy4acHOCTi, 
AK 1 iXHi 3anlacH y Hagpax 3eMJIil, 3MeHULYeTBCA WOpOKy, MOcTynarouncb 
OiIbI AeWIeBMM, CKOJIOTIYHO-YHCTUM AIbTepHATHBHUM JpKepesiaM eHepril. 

OyHuM 3 HaiO1IbUI MepcieKTHBHUX eCHeproHociiB B TpaHCHOpTHOMy 
CeKTOpi MaiiOyTHBOTO BHCTyMa€ BOJeHb: Ha HbOro MpHnayae Tp 4BeprTi 
Bci€l MaTepii Ha TWlaHeTi, 3amacu BOJHIO Ha Hallliif WaHeTi HeBHYepnHi 1 
HMOCTIMHO MOHOBJIIOIOTLCA, MpakKTHYHO Oysb-AKa CKIaqHa peyoBHHa More 
OyTH po3kayeHa JO WbOro XIMI4HOrO esleMeHTa [1]. 

BoyeHb € BTOPHHHHM CHeproHocieM i BUMara€ CyYTTEBUX 3aTpaT eHeprii 
Ha Horo BHPOOHUITBO, IO YaCTO OB’A3aHO 3 BEIMKHMU BUKUTaMU CO, i 
3a0pyAHeHHAM JOBKiIIA. Hui OCHOBHY 4YaCTHHY BOJHIO OfepxKYIOTb y 
pe3yJIbTaT| TEPMOXIMIYHHX MepeTBOPeHb BYyTIeBOAHEBOI CHPOBHHH — IIpo- 
leciB MapoBoi KoHBepcii (ra3suqdikawli) i mipoms3y. JjJaBHo BiZOMi TexHOJIO- 
Tii Oep2xKaHHA BOJHIO eJIeKTPOI30M BOAH B UupucyTHocti NaOH uu H,SO, 
OIbI CKONOTINHI 3 MOTIALY CHpOBHHH, alle MOTpeOyloTb BeIMKMX eHepre- 
THUYHUX 3aTpaT i Ha ChOrodHi He BUTPHMYIOTb KOHKYpeHUli 3 TeXHOJIOrIAMU 
TlepepoOKu ByreBOTHeBO! CHpoBHHH [2]. 

HacborogHi MOxkHa BUIMTH Taki MepcieKTHBHI HalpAMKU po3poOoK 
BOJHEBUX JIBHTYHIB: 

— J[BuryH posnosimeHoro BiopcKyBaHHa (OKaxOMCKHi yHiBepcnrer, 
CIUA; dipma BMW, Himeusuuna Ta in). He nepeodraqHannit 3BM4aliHHit 
JBUrYH, MOTYKHICTh AKOTO MIpH Mepexoi Ha BOACHb Wewjo MiTBULWIacs. 
Mae nopiBHaHO BUCOKi 3HayeHHA iH_uKaTopHoro KK] [3]. 

— CTipMHr-4BUTryH 30BHILHbOTO 3ropsHHa (ipma «Distinc», Domiay- 
Wid Ta iH). Cy4acHi JBUryHH 30BHIMIHBOrO 3rOpsxHHA 13 3BOPOTHO- 
MOCTYHaIbHO PYXOMMMH MOPWIHAMH ABIIAIOTh COOOIO JBHTYHH NoOsBiiHOi 
Ii (HampuKiay, 3 YOTHPMa WW ApaMu), WjO WpalliO10Tb 3 eBHHM 3CyYBOM 
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(pa3 1 Ip BUCOKHX THCKax (Big 5 Wo 20 MIla). J[BuryH aOcomroTHO HelIKi- 
TUIMBUM (Wy2Ke HU3bKa TOKCHYHICTb) 1 UpakTHYHO Oe3LIyMHHH, WO3Bos1Ae 
BHKOPHCTaHHA pi3Hux Mas (OaraTonanMBHun) [4]. Bin OyB 3anponoHo- 
BaHui WoTIaHAWeM P. CripmiHTroM Ta 3alaTeHTOBaHHul y 1816 pom. 

TligkpecimMo, WJO BAKOpHCTaHHA BOAHIO B AKOCTI NaMBa Jia JBUryHa 
Cripminra He BUKIMKa€ ycKlayHeHHA Horo KOHCTpykKIil 1 He mMoTpeOye 
BHPiLIeHHA MpoOeM 0 30epexeHHIO ePeCKTHBHUX MOKa3HUKIB, AKI OTPH- 
MYIOTb IPH BUKOpPHCTaHHi iHWHX BUAIB HasuBa [5]. 

— J[BHTYH BHYTPILIHbOrO 3rOpsAHHA, AKHM Mpal{loe Ha BOAHI abo BOAHE- 
BIH CcyMili. Taki Moyeui MOKYTb MWpalioBaTH Ha 4YMCTOMY BOJHI ado 
5-10% BOdHIO yORaIOoTh WO OcHOBHOrO mamMBa. B o6ox sBumag- 
kax KKJ] aBuryHa 30ibulyeTbca (y Apyromy BuMatky npHOmM3HO Ha 
20 %) i BuxsIONM cTae HaOaraTo YHCTILINM (BMicT YaqHoro ra3y (CO) i Byr- 
TeBowHiB (C,Hm) 3MeHULYeTBCA B TiBTOpa pa3H, OKCHIB HITporeHy 
(N,O,) — 40 m’aTH pa3is). Taki JBuryHu HM aBToMoOi Oy CKOHCTpyiio- 
BaHl Hf IpOMMWIM BCi BUIIpOOyBaHHA y Hac i 3a KOPAOHOM MpHOmM3HO We y 
1970-1980-x poxax. 

OyHuM 3 HalIpaMKiB CTBOpeHHA B YWH Api JIB3 ymos, mo 3a0e3ne4y- 
IOTbh HasifHe 3allasiceHHA BOJHCBO-NOBITpAHOI CyMiL, Oye ofHOUACHe 
301JIbIICHHA TeEMMepaTypH i THCKY B KIHIWI TakTy cTucHeHHa. Lle Mona 
3HMCHUTH 3a PaxyHOK 301JIBUICHHA CTYMeHA CTHCHCHHA, MiJBUL[eCHHA THC- 
Ky 1 TeMIepaTypH NOBITpAHOrO 3apAay Ha WOUaTKy TakTy cTucHeHHA. JIA 
301JIbBIICHHA THCKy 1 TeMIlepaTypu MOBITpAHOrO 3apAy Ha WouaTKy TaKTy 
CTHCHeEHHA 3aCTOCOBYIOTb TypOo — abo MexaHi4HHli Hayys. Ina peamiza- 
ii MepeBar BOAHIO AK ABTOMOOLIBHOFO MasIMBa HeOOXxiTHi WeBHI KOHCTpy- 
KIMMHI 3MiHH OCH3HHOBOrO ABHryHa [4]. 

— Ti0puani 7BuryHu— We MalIMHH 3 ABOMa esIeKTPOHOCIAMH, ix KoJIeca 
PYXa€ CJICKTPONPUBOA, eHeprito AKOMY TOCTayae aKYMYJIATOP, WO y CBOIO 
yepry 3apAJKae€TbCA BI BHCOKO-CKOHOMIYHOTO ABHryHa BHYTPILIHboro 
3rOpAHHA, IO Mmpallkoe Ha BOTH aOO CyMiIIIIi BOHIO 3 OeH3HHOM. Le qyxe 
BHTIWHO, ayoKe KKJ] enextpoypuryHa carae 90-95 % Ha BIZMIHy Bi OeH- 
3HHoBOrO (35 %) abo AM3eNbHOrO (50 %). TakuM 4nHOM, 3arambHuit KKJ] 
THABHIYETECA WO 30 %, BIAMOBITHO 3HWKYETBCA BUTpata MasIMBa. 

— CnpaBKHilt BOJHeEBHM aBTOMOOIIb — We MalliMHa 3 eIeKTpOABHTyHOM, 
AKMU Wpalioe Bi WasMBHOTO eJIEMeHTa, WO 3HAXOJUTLCA B ABTOMOOIIIL. 
Jlanuii THN IpHBOAY BHKOpHCTOBYE MasIMBHUM eIeMeHT AIA BUPOOHMUTBA 
ejleKTpoeHeprii 3 ra30n0iOHoro BoHIO i KUcHIO. Ip WboMy 3 BUXJIOMHOT 
TpyOU BUAWIACTECA TIIbKU BOTA. ABTOMOOLII Ha BOJHI WIBUAKO 3alpaBia- 
IOTBCA 1 He MOTpeOy!OTb TPHBaIIOI 3apAAKM, a TaKOXK BOJOMIOTS OVIbUI 
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UIMpOKUM 3allacoM XO/y IPH MeHIMi Ba3i B MOPiBHAHHI 3 eIeEKTPpOMOOIIIA- 
MH, OCHaLeHHMH Bax%KKUMU aKYMYJATOPHUMH OatTapeamu [6]. 

Ilanupui Oatapei (eMeKTpoxiMi4HHM TeHepaTop) MalOTb BHCOKYy Bap- 
TICTb 1 MoTpeOyroTb BUpiLIeHHA eAKMX MMTaHb eKcrilyaTalil (y Tomy 
YHCI TIpH HH3bKHX TeMIepaTypax). EAHHUM MpOAyKTOM ciasOBaHHA 
BOJHIO € BOJa, a OTKE BIH € AOCOJIOTHO «EKOJIOFIYHO-TOepaHTHHM»» Ta- 
musom. Moro BukopucTaHHa He Gyze BUKIMKaTH pi3HOro posly MapHUKO- 
BUX e(eKTIB, AKI MH Ma€MO IPH CiasOBaHHi BYTIJIIA YH BYTIeBOHIB [4]. 

BukopucTaHHs WasIMBHOrO eJIEMeHTAa JIA 2KHBJICHHA CJICEKTPOABUTyHa B 
W{Ba-TpH pa3u e(eKTHBHIWe, HK BHKOPHCTaHHA JBHryHa BHYTpilIHboro 
3ropsHHA. ABTOMOOiNIb 3 NaIMBHHMM esIeMeHTaMH — le THI esleKTpH4YHoro 
TpaHcnopTHoro 3acoby, AKHM BHKOPHCTOBYye aIMBHHM eJIeMeHT 3aMICTb 
aKyMyJIATopa aOo B HO€HaHHi 3 AKYMYJIATOPOM JIA 7%KMBIICHHA Horo Oop- 
TOBOTO esleKTpomMoTopa. IlamuBHi eeMeHTH B TpaHCHOpTHHXx 3acoOax BH- 
POOJAIOTL CJIEKTPOCHEPFilO [IA 2%KHBIICHHA BUTyHa, AK TpaBuIO, BAKOPH- 
CTOBYIOUH KMCeHb 3 HOBITPA Ta CTHCHEHHM BOeHs [7]. 

Tlepmuii KoMepliiiHO BUTOTOBIICHHM aBTOMOOIIb 3 BOAHEBUMM MasIMB- 
HuMM eemMeHtamu, Hyundai Tucson FCEV, 6Oys mupeyctaBieHuit y 
2013 pou, Toyota Mirai cnizyBas y 2015 poi, a noTim Honda Bulimia Ha 
puHok [8] [9]. 

Yci asIMBHi eJIEMeHTH CKIaalOTbCA 3 TpbOX YaCTHH: eJIeKTPOMITY, 
aHoya Ta kaToya. [10] B npuxumi, BoqHeBUi NanMBHUl eeMeHT (PyHKUI- 
OHye AK OaTaped, BUPOOMAIOUN eJIeEKTpOeHeprilo, AKa MOX%Ke MpalloBaTu 
eJIEKTPOMOTOpoOM. OHaK 3aMiCTb TOTO, WOO MoTpebyBaTH Hepe3apaTKH, 
IlasIMBHH eIeMeHT MOxe OyTH HalloBHeHHi BonHeM [11]. 

CraHom Ha 2018 pik, Ha JeaKuxX PHHKax € 3araIbHOJOCTYNHHMU Tpu 
MOJ{eJIi BOAHEBUX aBTOMOOiIB: Toyota Mirai, Hyundai Nexo ta Honda 
Clarity. 

AHalli3 BUIe3a3Ha4eHHX JaHHX e(PeCKTMBHOCT] BUKOPHCTaHHA BOJHIO 
AK MOTOPHOPO MaJIMBa B P13HHX THIMaX JBHTYHIB 3BeeMO B TaOsIMU!: 

AuHalli3yI0OuH JUTepaTypHi ai, MOxKHa 3pOOHTH BUCHOBOK, IO Hali- 
OiIbL TepCHeKTHBHHM Hallpx{MOM BHKOPHCTaHHA BOAHIO, AK MOTOPHOrO 
TlaIMBa € CaMe BUKOPHCTaHHA aBTOMOOIIIB Ha BOAHEBHX MasIMBHHX eJIeMe- 
HTax. Takox TpeOa NpHAWIHTH yBary MOWyKaM Ta BAOCKOHaJIeHHIO ICHYIO- 
YHX CHCTeM 30epexKeHHA, TpaHClOpTyBaHHA Ta 3allpaBsIeCHHA BOJHEBOTO 
nampa. IIpu WboMy BOeHb Mae OyTH OTPHMaHH MeTOJOM esIeKTpOII3y 
BOJH 3a JOMOMOFOIO BIHOBJIIOBAHO! eseKTpoeHeprii (eHeprii conyA Ta 
BITpy, Tak 3BaHHi «3eeHui BOAeHb). Taku HallpiM Ha CbOrodHiWIHilt 
JCHb € OCHOBOIO JIA POSBUTKY T1OOabHOi rasty3i YACTOTO BOJHIO B TpaH- 
CHOpTHOMy CeKTOPi. 
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Boyuese TaJIMVBO — We HasIMBO 3 HYJIBOBHMU BUKNaMu. Voro MoxHa 


BUKOPHCTOBYBaTH B TasIMBHUX CJICMCHTAX a6o ABUryHax BHYTPilIHBOrO 





3rOpaAHHA. 
Ne F 
‘aii Tun ABuryHa Tlepesaru Hejoaiku 





1. 


J\puryH posrozi- 
JIeHOrO BIIOpcy- 
BaHHA 


1. IIpu nepexogi Ha BOeHB 
THBUULYETLCA MOTY2KHICTB; 

2. Mae BHCOKi 3HaueHHA iH u- 
KatopuHoro KK] 


1. Horpidua Mogudixania 
UBUTyHa BHYTPILIHBOrO 
3rOpsAHHA 























3. BonogitoTs OisbuI WIMpoKuM 
3allacOM XOJly IPH MeHUIH Ba3i 
B NOpiBHAHHI 3 eyIeKTpOMOOiIA- 
MH; 

4. CupoBnHoro (Id BAPOOHMUT- 
Ba BOJHIO MOxe OyTH JeleBe 
BIJHOBJIOBaHe JpKepesio — Boa. 





2. Cripminr-yBuryH | 1. AOcomoTHo HelIKi MBH 1. Tpoxu Baxkunit 1 3Ha4HO 
(ay2Ke HH3bKa TOKCHUYHICTB); WOpoxunii yepe3 yckaqHeny 
2. [paxtwuno OesityManit; KOHCTPYKUI10 aHasIOri4HOro 
3. JlosBomse BUKOpucTaH- UBUTyHa BHYTPILIHBOrO 
HA Pi3HHX BUIB WasHB 3rOpaAHHA 
3. J\puryH BHyTpi- 1. Moxxe npatoBatH Ha 4HCTO- 1. Horpidua Mogzudixania 
IJHBOTO 3ropsH- My BOJHi a00 3 JoLaBaHHAM UBUTyHa BHYTpiMIHBOrO 
HA (aki Hpartoe | 5-10% BogHIO 3rOpsaHHA 
Ha BOgHi ado WO ckylajly OCHOBHOTO TaJIMBa; 
BOHeBIi CyMimi | 2. 36imburyerbca KKJ] qpuryua; 
3. Buxsion ctae Hadarato 
YHCTINIMM (BMICT 4aqHOrO ra3y 
CO i ByreBoTHIB 3MeHILyeTBCA 
B IMBTOpa pa3H, OKCHB HITpO- 
reHy JO 1’ ATH pa3iB) 
4. Tidpuanuii 1. 3aranbuHuii KK] 1. He Moxxua posruayaTu aK 
OBuryH MyBUULyeTECA Ha 30%; 100% BoaHeBHii ABUryH 
2. 3HWKYCTBCA BUTpata MasIMBa; 
3. 3HMKyeTBCA 06’€M UIKIZJIM- 
BUX BUKHIB 
5. EnieKTpovBuryH, 1.3 BuxnonHoi TpyOu BuaiIA- 1. Mana kiubkicTb 3anpaBHUx 
IO Mpar{roe Bi, €TBCA TIJIBKH BOA (CKONOTIYHO- | CTaHUiit; 
TlajIMBHOTO YHCTe MaJIMBO); 2. Cuctemu 30epexeHHa, 
emleMeHTa 2. LBugko 3anpaBiAroTEcs; TPaHCHOpTyBaHHA Ta 3alIpaB- 


JICHHA BOHIO 
HoTpeOyt0Tb BAOCKOHAasICHHA 
icHyIO4HX Ta NlOWyKy HOBHX 
cHCTeM; 

3. [lanmpui eleMeHTH MaroTb 
BHCOKYy BapTicTD; 

3. Horpe6ye cytreBux 3a- 
TpaT eHeprii Ha BAPOOHUITBO 





ABTOMOOIII 3 DJBHTYHOM BHYTPiLIHbOrO 3rOpAHHA, AKI TpalliO1IoTh Ha 


BOJHi BIIPi3HAIOTBCA Bi, ABTOMOOIIB 3 BONHCBUMM TWasIMBHUMM eJIeMeH- 
Tamu. ABTOMOOIIb BHYTPILIHbOrO 3rOpaxHHA 3 BOJHEBMM MaJIMBOM € Jello 


MOJHiKOBaHOIO 
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3 BHYTPINHIM 3ropsHHaM. Ili BoqHeBI ABUTyHU CiasiOKOTbh MWasIMBO Tak 
CaMO, AK We poOaATb OeH3HHOBI ABHTYHH, OCHOBHAa BIJMIHHICTb — BUXJION- 
Huu mpogzyxt [4]. 

Ilepepara aBTOMOOiIB Ha BOJHEBHX WaIMBHUX eJIEMeHTaX MOATAe B 
TOMY, IO ix €E(MHUM BUXJION — We Boa, 1 y HAX (baKTHUHO € BaCHa esIeK- 
TPOCTaHia It 3apsypKeHHA CBOIX OaTapeli. Kpim Toro, Ha BiJMIHy Bid 
3BM4aMHHX CJICKTpOKapiB, WIA WiA3apAyKU AKUX MOTPIOHO KiJIbKa TOHH, 
BOJHEBH AaBTOMOOIIb MOXKE 3allpaBATHCA MIPOTATOM JICKIJIbKOX XBHJIHH, 
wo poOuTs oro HaOaraTo MpakKTHYHIWIHM JIA TpuBaIHx mWoi3q0K. Heyo- 
JHKOM € TIpoOsIeMa 3 3alIpaBKOIO, BOJHEBI CTAaHIi € WasleKo He cKpi3b. Bo- 
J{@Hb BaxKKO TpaHcHopTyBaTH i 30epiraTH B MOpiBHAHHI 31 3BH4alMHHMU 
BUKONHUMH BHaMH TaMBa. Lli mpoOsemu 3po3yMii 1 1X MO%KHa BHpILH- 
TH 3 YacOM, HOBI TeXHOJIOrii BHMaraloTb MOCTYNOBOTO BIIPOBasKeHHA — 
PpO3BHTKy iH(pacTpyKTypH Ta 3HWKeHHA BUTpat| 12]. 
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BH3HAUEHHA CTIMKOCTI KOHTEMHEPA THIMOPO3MIPY 
1CC TTPH NEPEBE3EHHI 3AJT3HH4HMM TOPOMOM 


JIopcpka A. O. 
KaHOuOaM MexHi4yHUuXx HayK, OoYenm Kaqdeopu eazonis 
VxpaincoKozo OepricaébHozo yHigepcumemy 3ani3HUYHOZO MpaHcnopmy 


Pu6in A. B. 
cmapwuu euxiaday Kaqeopu 6eazonise 
VxpaiucbKozo OepscabHozo yHigepcumemy 3alizHU4HOZO MpaHcnopmy 
om. Xapkie, Vxpaina 


3a0e3neueHHA KOHKYPCHTOCHPOMOXKHOCTI 3aJ3HH4HOrO TpaHcnopTy 
3YMOBJIIO€ HeEOOXIZHICTh BIpOBaMKeHHA B CKCIIyaTallio KOMOIHOBaHUX 
TpaHCHOpTHHXx cucTeM. Bizomo, WO OAHIerO 3 HaliOiIbI MepcieKTHBHUX 
Ta MOWMpeHux cepey TaKUX € KOHTeMHepHi MepeBesenna [1, 2]. 

MoOiIbHICTh KOHTeMHepa 3YMOBJIIO€ HaBaHTax%KeHHA MOTO KOHCTpyKUil 
IIpH HepeBe3eHHi pi3HHMH BHaMU TpaHCHOpTy: 3aJi3HHYHHM, aBTOMOOi- 
JIbHMM, aBialliiiHHiM Ta MOpcbKHM. BBexeHHA B eKCIIyaTaliio TpaHciopT- 
Horo KopHyopy HOBHH «IoBKOBHi Wax», AKHM cnosyanB Yxpainy 3 
Kutaem, 3a0e3Ie4HIO MOXKJIMBICTh CJAyYBAaHHA T0i30iB KOMOIHOBaHOrO 
TpaHCHOpTy MopeM Ha 3aJIi3HH4HHX TMOpoMax. 

J\na 3a0e3rneueHHa Oe3lleKH HepeBe3eHb KOHTeHHepiB y CKayi MOi3qiB 
KOMOIHOBaHOrO TpaHCHopTy Ha 3aJi3HHYHUX MOPOMaX BaKIIMBHM € BH3Ha- 
yeHua 1x cTivikocti. IIpu ybomy 40 yBarv HeOOxiqHO UpHiMaTH He TiIbKH 
J{MHaM14H1 HaBaHTaxKeHHA, a 1 JIIO TMepeBO3HMOTO BaHTaKy Ha CTIHH KOH- 
TeiiHepa. 

OxHuM 3 HaliOinbm HeOMarompHeMHHX BUMaTKiB HAaBAHTAaxKCHHA KOH- 
TeliHepa 3 TOUKM 30py 3a0e3ledeHHA Horo cTIMKOCTI € Tid HacHmMHOro 
BaHT@kKy Ha cTIHH. TOMy MpoBeyeHO AOCI»KeHHA BIWIMBy HacHIHoro 
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BaHT@Ky Ha CTIMKICTb KOHTeiiHepa IPH MepeBeseHHi 3asi3HH4HUM T0- 
pomMom. 

Br3HayeHHA THCKy HaCMIHOrO BaHTa@Ky Ha CTIHM KOHTeiHepa, po3Mi- 
WeHOro Ha BaroHi-aTPopMi 3AiicHeHO MpH KyTOBUX TepeMilljeHHAX 
3aJI3HHYHOrO MOpOMy BiHOCHO MOB30B2KHbOi OCi — KpeH (€KBIBaJICHT 
KOJIMBaHb O14Ha XHTABHIA B «/[WHaMII BaroHiB»), AK BUNayKy HaviOib- 
W101 HaBaHTaxKeHOCTI KOHCTPyKUii KOHTeiMHepa. 

IIpu WboMy BU3HaYeHHA THCKY HaCHMHOrO BaHTaxKy MpOBOAMIOCA AIA 
KOHTelHepa, pO3MilleHoro Ha KpalHbomy Bi (ambuiOopta BaroHi- 
TIaTPOpMi, BepXHbOI NaryOu 3ai3HH4HOrO Hopomy. BpaxoBaHo, WO Te- 
peBe3seHHA KOHTeiHepa 3iMCHIOETBCA 3a1I3HH4HHM TOpoMoM «l epou 
Wunky», axparopiero YopHoro mops. 

PospaxyHKH IpoBeyeHl CTOCOBHO KOHTeiiHepa TuNOpo3mMipy 1CC, ma- 
coro OpyTTo 24 T. 

B sAKOCTI po3paxyHKOBOrO BUKOpHcTaHHli MeToy Kysiona 3 KoperyBaH- 
Ham CuHembHuKoBa [3]. 3a HacuiHuli BaHTaxK OOpaHo 3epHo. IIpu wbomy 
THCK BaHT@ky upH KyTi Kpeny 5° cKnaB Omu3bKO 9 KIla, npu 10° — 
10,4 «Ila, mpu 15° — 12,0 «Ia (6e3 ypaxyBaHHa JuHamivHoro HaBaHTa- 
2KCHHA). 

J\uHaMiuHe HaBaHTaxKeHHA, 1Ke Ji€ Ha KOHTelHep pH MepeBe3eHHi 3a- 
JH3HH4YHUM MOPOMOM BH3HadeHO 3a METOAHKOLO, HaBeeHoro y [4]. 

IIpu WboMy po3rsiaHyTO TpH CXeMM MepeMiJeHb KOHTeMHepa, po3Mi- 
UJeHOro Ha BaroHI-TIaTPopMi MIpH KOUMBaHHAX 3ai3HH4HOFO TOpoMy: 

1) BiCyTHicTb MepeMiljeHb BaroHa-IWlaTPOpMH Ta KOHTeMHep1B BiHO- 
CHO MOYaTKOBOTO TOMOXKCHHA IPH KOJMBAHHAX 3aJi3HHYHOrO TOpoMy 
(I cxema); 

2) HadBHICTh MepeMileHb BaroHa-IaTPOpMU PH KOMBaHHAX 3aJIi3- 
HHYHOrO HOpOMy 3 ypaXyBaHHAM HePYyXOMOCTi KOHTeMHEpiB BiHOCHO 
pamu BaroHa-miaTdopMH (II cxema); 

3) HaadBHICTb HepeMiLIeHb BarOHa-IaTPOpMHU BIHOCHO MasryOu Ta KO- 
HTeHepiB BIHOCHO paMu BaroHa-lMaTPopMH (III cxema). 

IIpopezeHi po3paxyHKH O3BOIMIH 3PpOOHTH BUCHOBOK, WO CTIMKICTb 
KOHTelHepa BIJHOCHO paMM BaroHa-aTPopMH 3a0e3le4yeTbcA Tp Ky- 
Tax KpeHy 3ai3HM4Horo mopomy mpu I cxemi KommpaHb — go 10°, 
mpu II — no 8°, mpu HI — go 6°. Le Buksmkae HeoOxiTHICTh yOCKOHasICHHA 
CX€MH B3a€MOJli KOHTelHepa 3 BarOHOM-IIaTPOpMO!O WIA 3a0e3eueHHA 
Oe3IeKH MepeBe3eHb 3aJi3HHYHUM TOPOMOM. 

BucnosBku Ta npono3nuil. 

1. BusHayeno THCK HaCHMHOrO BaHTaxKy Ha CTIHY KOHTelMHepa MIpH Me- 
peBe3eHHI y CKIaqi KOMOIHOBaHOrO 101314 3aJi3HH4HHM TOpoMooM. B sko- 
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CTi po3paxyHKOBOrO BHKOpHCcTaHHit MeToy Kynoua 3 koperyBaHHam CuHe- 
bHUKOBa. Tuck BaHTaxy mpu KyTi Kpeny 5° cknaB Onn3bKo 9 KIla, npu 
10° — 10,4 «Ila, mpu 15°— 12,0 «Ia (6e3 ypaxyBaHHa quHaMiuHoro HaBaH- 
TaKeHHA); 

2. Po3spaxoBaHo Koe*illi€HT CTIMKOCTI KOHTeMHepa BIHOCHO paMH Ba- 
TOHa-IlaTPOpMH Mp WepeBe3eHHi 3a1i3HH4HHM TOpoMoM. BctaHossieHo, 
WO CTIMKICTh KOHTeMHepa, po3MilleHoro Ha BaroHi-naTpopMi 3a0esneuy- 
€TbCA IPH KyTax KpeHy 3ai3HH4HOrO Mopomy yo 10° (I cxema), no 8° 
(II cxema), 0 6° (III cxema). 

IIpopeyeHi OctiPKeHHA JO3BOMAIOTh 3POOHTH BHCHOBOK IIpo Heob- 
XIJHICTh YyIOCKOHaJICHHA CX€MH B3a€MOMii KOHTeMHepa 3 BarOHOM- 
TIaTPOpMolO MIpH MWepeBe3seHHi 3ai3HH4HHM Topomom. [le cupuaTume 
JOTpHMaHHI0 Oe3leKH MepeBe3eCHb KOHTeHMHepiB MOpeM, a TaKOXK MiTBH- 
UJeHHIO e:peKTHBHOCTI eKcIIIyaTalli KOMOIHOBaHUX MepeBe3eHb. 
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YOPABJIIHHA POBOTOIO COPTYBAJIBHHX CTAHINM 
B CKJIAJHHX YMOBAX HA OCHOBI 
IHTEJIEKTYAJIBHOLO TWJIAHYBAHHA 


IIpoxopos B. M. 
KaHOUOaM MexHi4HUX HAayK, 
Ooyenm Kadeopu ynpaeainua excniyamayitinow pobomoro 
VxpaincbKozo OepocaeHozo yHigepcumemy 3ali3zHU4HO2O Mpancnopmy 
om. Xapxie, Vkpaina 


Ha 3ani3sHuui Yxpainv WiaHyeTbCA BBeCHHA pexKHMY PIBHOUpaBHOro 
HeQUCKpuMinalliHoro WocTyny No int/pactpykTypu, a Takox%K MmponoHny- 
€TbCA HaaHHA JO3BOIB Ha BAKOPHCTaHHA MIpHBaTHOrO TATOBOTO pyXOMO- 
ro cklayty Ha MaricTpayIbHux winiax AT «Yxp3ami3Hnum. Li mpoyecu 
IIpHBeyTb JO BAHUKHeEHHA B Y KpaiHi UPHBaTHUX OlepaTopis. 

I ako Tol :bakT, WO KOXKeH yaCHHK TpaHCHOpTHOro PHHKy Moxe liperTe- 
H/lyBaTH Ha MeBHY YaCTKY IPOMyCKHOi CHPpOMOXKHOCTI JUHI Ha OCHOBI ayKILi- 
OHY € TI@BHHM YHHOM 3pO3yMUIMM, TO MexaHi3MH JOCTYyMy 0 iHWIMXx He MeHUI 
HeOOXxiqHUX TIpH OpraHizallii MepeBi3Horo mpowecy oO’eKTIB 3aJI3HH4HOI 
iNpacTpyKTypH 3aMWarlOTbCA 03a yBarOro OCI THHKIB. 

OyuuM 13 Takux 00’€KTIB € COPTyBasIbHi CTaHii. B yMoBax icHyBaHHA 
J[€KiJIbBKOX OMepaTopiB HeOOXiTHO KapAHHAaJIbHO 3MiHIOBaTH He JIMWIe Tex- 
HOJIOTINHHM Mpouec poboTu cTaHuli ane Hf MpHHuWNU ynpaBlinHA. OTxe, 
He3aslexKHO Bi IOPHAMYHHX Ta aqMiHicTpaTMBHUX Mpouesyp MOcTyly, AK1 
OyAYTb IpHMHATI, MOCTAaOTh CKaHi TeXHOJIOTIYHI 3aayui, 1Ki HeEOOXiTHO 
Oye BUpiLyBaTHu. 

TakuM 4HHOM, HepmwoueproBoro JJId KOXKHOFO OMepaTopa MocTa€ 3ala- 
4a COPTYBaHHA BarOHIB Ta po3sPopMyBaHHA/PoOpMyBaHHA COCTaBIB Ha COp- 
TYBaJIbHUX CTaHIU1AX B YMOBaX, KOJIM a00 4ac BHKOPHCTaHHA COPTYBasIb- 
HUX MPHCTpoiB cTaHuii aOo ix MOTY2KHICTb € %KOPCTKO OOMexKeHUMH. Taka 
CuTyallid HOTpeOyBaTUMe Bi, OepaTopiB po3spoOeHHA HOBUX TeXHOJIOriM 
OOpoOKH BaroHOMOTOKIB Ha COPTYBaJIbHHX CTaHIAX 3 ypaXyBaHHAM AK 
MICHeBHX YMOB CTaHIli Tak 1 OCOOMBOCTeH OpraHi3zalii MepeBi3sHOro TIpo- 
lecy KOMMaHii-onepatopa. 3a TaKHX yMOB, OJHIeIO 3 epLIOUeproBHx 3a- 
TaJIbHUX TEXHOJIOTIYHUX 3aa4, AKa NOBHHHa OYTH BUpieHOIO Ha WWIAXy 
CTBOpeHHA Takoi TexHOJOril, € 3aqaya yupaBHHA Mpowecom po3spopmy- 
BaHHs/(POpMYBaHHA MO013iB Ha COPTYBaIbHIM CTaHUli, 1Ke 37iMiCHIOE oTe- 
paTop B yMoBax BHWIeHHA MOMy 4YaCTHHM KOJI COpTyBasIbHOrO UapKky, 
KWIBKICTh AKHX € MCHUIOIO 3a KIJIBKICTb IIPH3Ha4eHb, a TaKOXK HaABHOCTI 
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YaCOBHX CNOTIB JIA JOCTyMy 0 COpTyBaJIbHUX NpHcTpoiB cTaHUii, TaKHx 
AK COPTyBasIbHa ripka. 

Meta ocTaHoBKH i BHpIMWICHHA WaHoi 3aa4i Morac He JIMMe B TOMY, 
WO HeOOxiqHO PopMasi3yBaTH Mpolec MOWyKy MOCIMIAOBHOCTI MaHeBpo- 
BUX IepeMileHb Jit OCATHCHHA MeBHO! Wisi. CKaqHicTb WaHoi 3anadi 
Touara€ B HEOOXIAHOCTI OTPHMaHHA Ta BpaxyBaHHA IpOrHosHoi iHopMa- 
iii Mmpo 4Yac MpHOyTTA NOi3MiB i KIJILKICTb BarOHIB MO MpH3HayYeHHAX y ix 
cklay. OTKe HeOOXIZHO BIAWIyKaTH He JIMUe MOCMOBHICTh BHKOHaHHA 
onepaliii, a i BU3HayaTH Yac WOYAaTKY JeAKUX 3 HX, TaKHX AK, HalpHKal, 
WouaToK po3smopmMyBaHHa «TuMYacoBoro Toi3na» [1]. Jlo Toro * maHa 
3ayjaya Oye MaTH MpakTHYHy WIHHICTb JIMWIe 3a YMOBM BpaxyBaHHA pea- 
JIBHUX BHPOOHHYNX OOMEXeHb, TAKHX AK KiIbKICTb Ta MICTKICTb COPTyBa- 
JIbBHUX KOM [2], KibKICTh Ta JOBKHHA MaHeCBPOBHX BUTKOK Ta OaraTo 
IHX OOMeXKeHB. 

Oyuak OCHOBHa CKIaJHICTb BUPIWICHHA WaHoi 3aa4i Mosarae B iHUIOMY. 
Tak aK BHpINIeHHA ONTMMI3aIIMHUx 3ajad 3 CKOHOMISHOTO IWIaHyBaHHA B 
MHHYyIOMy OysI0 HesIerKOIO ClIpaBoro B Meplily Yepry He 3 Ip CKIaHOC- 
Ti POpMyFOBAHHA MaTeMaTH4HO! MOJeII Y BUTIAL WWIbOBOI PyHKUli Ta cuc- 
TeMH OOMe2KeHb, a 3 IPHYMHM BICYTHOCTI etPeKTHBHUX MeXaHi3MiB ONTHMI- 
3allli Moyem. OqHak 13 BHHaliyJeHHAM TaKMX aJIrOpHTMIB AK CMMIMIeKC-MeTO, 
Ii ckaqHoUl Oyo MozomaHO. puHunopa ckaqHICcTb BUpIIeHHA 3a7a4i 
TWIaHyBaHHA PpOOOTH COPTyBasIbHO! CTaHUli TakOx%K MOJAra€e y CTBOPeHHI Mexa- 
HI3MY ONTHMI3allli, BINMOBIZHOTO Mogemi. B 3afa4ui miaHyBaHHa poOoTH cop- 
TYBaJIbHOI CTAaHI[li B yYMOBaX HeOOXiZHOCTI NOOyAOBM TeTaIbHOrO po3kally 
BHKOHaHHA MaHeBpOBHX Ollepalilit, Wit Horo OMMcaHHA HeOOXIHO B AKOCTI 
PlLeHHA OTpHMyBaTH BeKTOpH a0O MaTPHLi 3MiHHHX 3Ha4HO! PO3MIpHOCTI, 
AKI MICTATb HEOJHOPITH] BEIMYMHM, WO 30KpeMa IIpeCTaBJIAIOTh MOMeHTH 
yacy, Ki He MOKYTb OyTH HaOMKEHHMH, a HOBHHHI OYTH XKOPCTKO yB’s3aHi 
MDK coboro. OMe WaHa 3afa4ya MoTpeOye MOWIyKy KOMIVIeKCHHX PpillleHb y 
OaraTOBUMipHoMy Hpoctopi. 

TakKuM 4HHOM BHpIWeHHA 3afad Tako! CKaqHOCTi (bakKTHYHO € T103a Me- 
%KaMM MeToyoori MaTeMaTH4HOTO MporpaMyBaHHA, Ta B3arasll KIacH4Hoi 
KOHUenMMi ympaBiHHs. 3a TaKHX YMOB JOLWJIbHO BHKOPHCTOByBaTH HOBITHI 
THyXoH. OAHHM 13 MepcieKTHBHMX HalIpaMKiB € 3aCTOCyBaHHA Tasty3i WITy4- 
HOrO iHTeJIeKTY, Y paMKax AKO JIA BUPILICHHA CKIaHUX 3a{a4, WO NOB’ 13aHi 
13 TIOWYKOM cTpatTerii i MOCMIZOBHOCTI Ti, icHye OONACTb NOCIIKeHb Mi 
Ha3BOl0 “aBTOMATHUHe MIaHyBaHHA 1 JUCiHeTYepH3allin». 

Onke, paHille CTBOpeHa MOJesIb, WIO IpeycTaBae eKcIlyaTaliMHi BH- 
TpaTH BiqNOBIZHO OOpaHoro Many poOoTn cTanuii, 1Ka HaBeyeHa y [3], 
Moxe OYTH BHKOpHcTaHa y paMKax JaHoro MiAXoyy y AKOCTI omMcaHHA 
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Iii. OWHAaK We OVIbI BaxXIMBUM MOHATTAM y WaHili KOHUeMIii € MOHATTA 
OMeHy WiaHyBaHHa. OnucaHHa JOMeHYy IWiaHyBaHHA MoTpeOye meBHoro 
piBHa aOcTparyBaHHA, AKUM 3a0e3Ie4yeTLCA OAHIEIO 3 JCKIJIbKOX po3po0- 
JICHUX CHemiaIbHHxX MoB. OMKe B paMKax IiAxXoy aBTOMaTHYHOrO ado 
iHTeIeKTyaIbHOrO TWIaHyBaHHA THMOBI eTalH BUpIWIeHHA 3ayjayi € HaCTyMI- 
HMMM: ONMCaHHA JOMeHY IWIaHyBaHHA, OMMCaHHA Wis, BUOIp icHy1o4yoi abo 
CTBOPeHHA BaCHOi MporpaMu-WiaHyBasIbHuKa Ta OTPUMaHHA 3 ii OMOMO- 
Toro pallioHasIbHOrO BapiaHTy May. 

BpaxosBytoun Te, 0 B anit 3afaui TpyHOM NoMAraroTb He Jue y Ti 
OOUNCIOBAIbHIM CKaHOCTI, ase HM B OMMCaHHi JOMeHy WlaHyBaHHA pea- 
JIbHOI COPTYBaJIbHOI CTaHLii, 3acTOCyBaHHA iCHYIOUNX IWIaHyBaJIbHHKIB, 
TaKUX AK, HaltpuKay, Graphplan [4], e ayxe ycknaqHeHuM. 3a TaKHxX YMOB 
Oyo pospoOseHO OpHTiHaIbHU TWIaHyBaJIbHHK, AKHM BHKOPHCTOBY€e Ma- 
TeMaTHYHHM allapaT TeHeTHYHUX alropuTMis. Jlanvi WiaHyBayIbHuK He 
BIAMOBIZae BAMOTaM YHIBeEpCaIbHOCTI, OHAK JO3BOJIAE CIIPOCTHTH Mpowec 
OMMcaHHA JOMeHY IvlaHyBaHHA Ta BUpillyBaTu 3afa4y NoOyyoBN onepa- 
THBHOTO IlaHy pOOOTH COPTyBaJIbHOi CTaHIii, BpaXOBYyIOUH Taki pexKHMU 
il PyYHKWIOHyBaHHA AK 1 MepeBHINCHHA KIJIKOCTI IpH3HaveHb Hay, KiIbKIC- 
TIO KOJI COpTyBaJIbBHOrO HapKy BHAaCJOK BUKOHAHHA PCMOHTHHUX pooi4, 
3a IIpHMHATHHH yac. 
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KOHUEMNIA BASHAGVEHHA PAWTOHAJIBHUX TTAPAMETPIB 
E€MHICHOLTO HAKOTMYYBAYA 
JIA WOi3,A METPONOJITEHY 


Cysun A. O. 
KAHOUOAM MeXHIYHUX HAYK, 
3acmynuuk OupeKmopa 3 HayKo6oi pobomu 
lepocaenozo nidnpuemcmea 
«Vkpaincekuu HayKoeo-Ooclidnuu Iacmumym 6azoHOOyOyeaHHA» 


Inpunummn B. B. 
2onoeHuu iHoIceHep 
lepocaenozo nidnpuemcmea 
«YVkpaincekuu HayKoe6o-OocniOHuu Iacmumym 6azoHOOyOVeaHHA)» 
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B octanHi poxu dipmu CIUA, Anonii, Kopei, xpain EBponeiichKoro 
COlI03y, a TaKOXK BITUM3HAHI BAPOOHUKH CyTTEBO MIABUIMIM esleKTpoeHep- 
TeTHYHI XapakKTepHCTHKH €MHICHHX HaKOMMYyBauiB eHepril (CHE), aKkux 
We Ha3MBaIOTb CYyMepKOHeCHCaTOpH, YJIbTpaKOHJeHCaTOpH, iOHICTOpH, 
JBOWAPOBI eJIEKTPOXIMiYHi KOHAeHcaTopu. Le ctao MOITOBXOM JIA 
MpOBeeCHHA YMMAIOI KWIbKOCT] NOCIIKeHb 3 1X IpaKTHYHOrO BUKOPHC- 
TaHHA B AKOCTI JKeped %KXMBIICHHA, 30KpeMa 1 B METPONOJITeHI, DIA 30epi- 
TaHHA esIeKTpoeHeprii pekylepaTHBHOrO rasIbMyBaHHA 1 il MOBTOpHoro 
BHUKOPHCTaHHA TATOBHM CJICKTPONPHBOAOM Mi 4uac posrony noi3gza. pu 
I[bOMY OJHHM 13 MaJIOBMBYCHHX Ta aKTY@IbHUX MMTaHb 3aJIMIWaeTbcs BH- 
3HaYeHHA HeOOXiAHHX MapaMetpis OoptoBoro CHE wa noi3qa MeTpono- 
juiTeHy. 

B pooorax [1-4] BusHayeHHa MapametpiB Ooptoporo CHE mponony- 
€TbCA BAKOHYBaTH AK 3 BAKOPHCTAHHAM TeOpeTHYHHX JOCIIIKeHb, Tak 1 3a 
pe3yIbTaTaMM aHasi3y WaHux eKCIepHMCHTaJIbHUX JOCIIPKeHb eHepreTu- 
YHHX MpOWeciB MK KOHTAKTHOIO MeperKelo Ta TATOBMM eJIEKTPOMPHBOOM 
Ti, 4ac WITATHUX YMOB eKCIVIyaTalli pyxoMoro cKasly. 

B ocHoBy IHX JOCIPKeHb NOKIaeHO BUKOPHCTaHHA TaKHX MeTOLIB 
Ta OCHOBHHX MOJIO%KeHb: MOJOXKCHHA Teopii eeKTPHYHO! TAT Ta YHCeIb- 
HHX MeTOiB 1IHTerpyBaHHA, MeTOAM aHasli3y XapaKTepHCTHK ULJIbHOCTI 
PO3HOAWIy MOTYXKHOCTI Ta KiJIbKOCTI eIeKTpoeHepril pekynepalii, mo0- 
%KeHb Teopii iMOBIPHOCTI, TeOpeTHYH] OCHOBH eJICKTPOTeXHIKH Ta iHIIi. 
Ognak 3a pe3yiIbTaTaMu aHami3y podit [5—7] BiqoMo, IO Wi MeToaM Ta 
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OCHOBHi NO02%KCHHA HE JO3BOJAIOTL B MOBHIM Mipi BpaxoByBaTH pay dak- 
TOpiB peayIbHHX YMOB eKCIIyaTamli. OCHOBHI Cepex AKUX: Mpodistb Komi, 
3aBaHTaxKeHICTh BarOHiB, 3MiHa rpadika pyxy Hoi3qa MpoTarom joon, 
HasBHICTb KOMOIHOBaHOrO FasIbMyBaHHA. 3arasibHHM HeOJIKOM 3alIpono- 
HOBaHHX MeTOIB Ta MITxXoNiB B pobotax [1—4] € HeMOoxKIMBICTh BH3HAdeH- 
HA pallioHaIbHHXx MapaMetTpis Ooprosoro CHE. 

B icnyrouux mpaax [5, 6] BuOip napametpis OoproBsoro EHE mpono- 
HY€TBCA 3/HCHIOBATH 34 KPHTepleM MIHIMaJIbHOrO TepMiHy OKYMHOCTI 
cuctem HakonMuenHa. Iliq cucTeMolo HaKOMMYeHHA MaeTBCA Ha yBa3i 
Ooptosui CHE, pepepcuBuuli craTH4uHuM WepeTBOploBay Ta CHCTeMa Ke- 
PYBaHHA eHeprooOMiHHHMH TpolecaMH MDK OoptoBum CHE ta TaroBuM 
eJIEKTPONPHBOAOM. CyTb boro MiAxXosy NoArae y BU3Ha4YeHHI MapamerT- 
piB 3a pe3yIbTaTaMH aHalli3y AlarpaM TepMiHy OKyMHOCTI OOpaHux cucTeM 
HakonMyeHHa. Ilepepara 3acTocyBaHHA JaHoro MAXosy Wouarae y BU3Ha- 
YeHHI pallioHasIbHHX MapaMetpiB OopTosoro CHE. [pu ubomy Bpaxosy- 
IOTBCA PeaIbHi YMOBH eKCIIIyaTalii mo0i3qa MeTponosiTeHy 3 cucTemMaMu 
pekynepamii. Hegonikom yaHoro Tigzxoqy € BH3Ha4eHHA pallioHasIbHHXx 
llapaMetpis Ooproporo CHE 3a ofHHUM KpHTepieM — TepMiHOM OKYyMHOCTI 
CHCTeMM HaKOMM4eHHA. 

B poooti [7] 3amponoHoBaHO KOMIUIeKCHUM MAXI 3 OHKH pallio- 
HaJIbHHX TapaMeTpis OoproBoro CHE, aku Wo3BoNAe 34iiicHioBaTH oro 
BHOIp 3a JBOMa BaxKIIMBUMM NOKa3HHKaMH CHCTeMH HaKOMMYeHHA — Macoro 
Ta TepMiHoM oxymHoctTi. Lei miqxiq mepeqOauae mpoBeyeHHa eKcrepH- 
MCHTAJIBHUX JOCIIA2KeHb B peasIbHHX WITATHHX yMOBaX eKCIUIyaTalii W0i3- 
qa. [pu UbOMy KOMIMVIeKCHHM MAXI, AO3BOA€ BpaxOByBaTH Ti (bakTOpH, 
AKi H€ BPaXOBYIOTBCA B BHINe3a3HAYeHUX poooTax. 

Oyuak JI KOMIVICKCHOTO MiAXoOLy, 3almpononHoBaHoro B poooTi [7], B 
OCHOBI AKOTO MOKIaeHO aHasli3 WaHMX CKCIePHMeCHTAIbHUX JOCIIKeHb, 
TaKOXK IMpHcyTHi HeyouiKH. ToNOBHUMM HeAOJIKaMU MpoOBeyeHHA eKCIIe- 
PHMeHTaIbHUX JOCIIPKeHb € 3HadHi BUTpaTH uacy Ta dinaucis. Le o7- 
HUM CYTTEBHM HeJOJKOM, AKHV He O3BOJIAE B MOBHIM Mipi OTPHMyBaTH 
peasIbHy KapTHHy, Ie H€MOXKIMBICTh BpaXyBaHHA 3MiHH 3aBaHTaxKeHHA 
moi3qa Wi Yac Horo ekcryaTauii Ha Hii, OCKWIbKM OpraHi3zalliq TakKUXx 
JOCJHJPKCHb 3a YMOB rpadikoBoro pyxy € upoOmemaTHyHO!. AK mpaBMo, 
TH YaC EKCHCPHMCHTAIbHUX JOCMIKeHb NpHMMaeTbesA NpPHMyWeHHA, WO 
3a WoOy Noi3q eKcrilyaTyeTbCA 3 MiHiM@JIBHHM, HOMIH@JIbHUM i MaKCH- 
M@JIbHHM 3aBaHTaxKeHHaM. I BiMOBITHO, CKCIePHMCHTAIbHI JOC DKeCHHA 
eHepreTH4HHX MpOUeciB B KpaljoMy BUaKy BAKOHYIOTBCA Mi 4Yac WTaT- 
HOi eKcIlyaTalil N0i32a It TpbOX pexKHMiB Horo 3aBaHTaxKeHHA. OnKe, 
TH YaC BUKOHAHHA JIOCIIKeHb 3 BU3HAYCHHA PalliOHaIbHOi MOTY2KHOCTI 
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Ta eHeproemHocTi OoproBoro CHE wwiaxoM BUKOpHcTaHHA JaHuXx eKcTie- 
PHMeCHTaJIBHUX JOCIIKeHb ICHy€ MOXHOKa, AKa BHHMKa€ 3aBJAKU BICYT- 
HOCTi BPaxyBaHHA 3MIHH 3aBAHTAKeHOCTI Noi3qa Mi wac eKcriyaTalli Ha 
juHii. Tomy, B Wit poOoTi Wa 3MeHUIeHHA (piHaHCOBHX BUTpaT, Yacy BUKO- 
HaHHA JOCIIPKeHb Ta MWiBHUICHHA TOUHOCTI OTPHMaHHX pe3ysIbTAaTIB 3a- 
IIpOMOHOBaHO BHKOHYBaTH JOCIPKeHHA 3 BY3HAYCHHA pallioHasIbHUXx 
llapaMetpis Ooptoporo CHE 3a Aonomoror1o po3spobseHoi MaTeMaTHYHOI 
Moje pyxy 10i34a MeTponosiTeHy 3 CHCTeMaMH pekyliepauil. 

Mera — cTBOpeHHA KOHIenMi BH3HAYCHHA pal{ioHaIbHOI MOTY2KHOCTI 
Ta eHeproemHocTi OoproBoro CHE 3 BuKOpHCTaHHAM KOMIVICKCHOrO Hid- 
XOAy OWIHKM MapaMeTpiB, B OCHOBY AKOrO MOKaeHO MeTOM TeopeTHY- 
HUX JOCIIAKeHb 3a JOMOMOFOlO MaTeMaTHYHO! Moe. 

Matepian Ta pe3ybTaTH JoctigxKeHb. KomisiekcHui Wixi, 20 oli- 
HKH pallioHasIbHUx MapaMeTpiB OoptoBoro CHE nepesOayae noeranHy 
Tpollexypy AociwKeHb (puc. 1). Ak Oyo 3a3HayeHO paHile, CyTb JaHoro 
TMAXOLy NoMAra€e y BU3HAYeHHI pallioHaIbHUX WapaMeTpiB Ofpasy 3a WBO- 
Ma TlapaMeTpaMH CHCTeMH HaKOMMYeHHA — MaCOlIO Ta TePMIHOM OKYIIHOCTI. 
IIpu WboMy OCHOBHO!O BIMIHHICTIO BI, HiZxoy B poooTi [7] € Te, Io B 
OcHoBY Iiel KOHMenMi MoKIaqeHO TeOpeTHYHI JOCIIPKeHHA, CyTb AKHX 
TONAra€e Y MOJeIOBAHHI pyxy 0i34a MeTponosiTeHy 3 CHCTeMaMH peky- 
Tepatii 3a JOMOMOroro HporpaMHoro 3abe3leueHHA. 
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a) Budip qinanKu excnayataii Ta Mogemi Moi37a Merponomitery| 
3 cucTeMaMu pekynepawii (TaroBa xapakTepucTuka) 


(2) BukonaHHa TATOBUX PO3paxyHKiB 


@ Bu3HayeHHA THMOBHX WITaTHHX YMOB BeJeHHA MOi37a Ha 
3aqanili WinaHui Komi 


BuOip napametpis Goprosux CHE (noryxkHocti Ta 
eHeproeMHocti) 3 ypaxyBaHHAM OTpHMaHHX OOMexKeHB 
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Sospobxa aHUX MaTeMaTHUHOFO MOJeIOBAHHA Ta BU3HaYeHHA 
MaKCHMaJIbHOFO 3HaYeHHA MOTYKHOCTI Ta KibKOCTI 
lenextpoeneprii B pexkHMax pekynepaTHBHOrO rabMyBaHHA M1013, 


Bu3HaueHHa palionasbHuXx Napametpis Ooproporo CHE 
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Pue. 1. Konyennia BusHauenna”d palionaJIbHHx NapaMerpis 
Ooprosoro CHE 3 BukopucTaHHAM KOMILIeKCHOrO HiXxoay 
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Y3arasIbHeHHH MaTeMaTHYHHU OMMC WiJIbOBOI PYHKUII KOMIIIeKCHOTO 
THAXOAy 3 BH3HAYCHHA pallioHasIbHUXx TapaMeTpiB OoproBoro CHE moxua 
TipeycTaBHTH y HaCTYMHOMY BHTIAN: 


F(X) — extremum, X € D,--D, » (1) 


qe F (x) — TOIOBHMM KpuTepiit onTHMabHOcTI; D — oOnacTh MO*KIH- 


BUX plleHb, 1Ka BH3HAYACTBCA TPaHHUAMH BIAMOBIAHHX 3HadeHb (MapaMe- 
TpH4Hi OOMexKeHHA); k — KibKiCTS IPHWHATHX OOMEXeHb WIA NOLYKy 
ONTHMAaJIbHOrO pillleHHA. 

B HallioMy BUayKy OCHOBHHM KpHTepieM ONTHMI3allil OOpaHo TepMiH 
OKYNHOCTI CHCTeMM HakomMueHHA. 3 ypaxyBaHHAM OOpaHoro KpHTepiro 
(opMyJHOBaHHA 3a{a4ui ONTHMiI3allli: 3HalTH TaKl 3HaYCHHA MOTYKHOCTI Ta 
eHeproemHoctTi Ooptosoro CHE (Peyp, Acne), Wp AKHX: 


Tx = F(PamAcu:) > min. (2) 


IIpwuoMy ia WiIbOBO! PyHKUII Oy BCTAHOBJIeHI Taki TpaHW4Hi 3Ha- 
yeHHaA mapametpis: Peyre[0...Pam], Acuee[0..-Aam], Penze[0...Pimax], 
Acuee[0. a -Apexmaxl, 

Te Pam, Aam — MAKCMMA@JIbHi 3HA4CHHA MOTYKHOCTI Ta CHEPrOEMHOCTI 3a 
Macol0, AKI 3aIeKAaTb Bi MOJe MOi3qa MeTponoMiTeHy 3 cHcTemMaMu 
pekynepauii Ta KOHJeHCaTOpHuX MOAYMB; Pymax, Apexmax — M@KCHMAJIbHi 
3HaYeHHA MOTYKHOCTI Ta KIIbKOCTI eIeKTpoeHepril pekynepalil Wa 3aza- 
HUX WTAaTHHX YMOB eKcIlyatTalil Woi3qa. 

3a YMOB, AKIO WWIboBa (PYHKUIA Ma€ J[eKiJIbKa MiHiM@JIbBHUX 3HayeHb, 
TO OOMpacTECA CHCTeMa HAaKONMYCHHA, AKa 34aTHa 3a0laKyBaTH MaKcH- 
MaJIBHY KIbKICTb eJIeEKTpoeHepril, TOOTO: 


a=| % |— max. (3) 


We | — KUIbKICTh CHCTCM HaKONMYCHHA 3 OJHAKOBUM MIHIMA@JIBHUM Tep- 
MIHOM OKYIIHOCTI; 0 — KUIBKICTh 340 aKeHO! esleKTpOeHeprii 3a pax yHOK 
BIIPOBaJDKeHHA CHCTCMH HaKONMYeHHA. 
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Bucnosku. |. CrBopeHo HOBY KOHUeHMiIO BH3HAYeHHA pallioHaIbHOI 
HOTYKHOCTI Ta eHeproemHocTi OoproBoro CHE 3 BuKOpHcTaHHAM KOM- 
IWICKCHOTO TiZXOy OWWHKH MapaMeTpiB, B OCHOBY AKOi MOKIaeHoO Moye- 
JHOBaHHA pyxy M0i3a MeTporOiTeHy 3 CHCTeMaMH pekyTlepaliii 3a OM0- 
MOro}o IIporpaMHOro 3a0e3Me4eHHA. 

2. ChopMyIboOBaHO 3aauy ONTHMI3allli Ta BCTAHOBJICHO TpaHW4Hi 3Ha- 
YeHHA WapaMeTpiB JIA WIbOBOI PyHKUIl. 

Pexomenyauii. Honanbun ocmiq2KeHHA HeOOxiqHO HalpaBuTH Ha BH- 
3HaYeHHA palioHasIbHO! MOTY2KHOCTI Ta eHeproeMHocTi OopTroBoro CHE 3a 
CTBOPeHOIO KOHIeMIieloO JJIt KOHKPeTHHX 3a]]aHHX YMOB eKCIiIyaTalli 
PYXOMOTO CKJIaly MeTpOrOMITeHy 3 CHCTeMaMH pekynepalii. 
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IM®POBH3ANHA JOPUCTHUYECKHX ITPOWECCOB (UBER) 


ArmypyoKn A. A. 
cmydenm Kaqeopbl aemomobulbHO2z0 mpaHcnopma 
[Ipuaz06ckozo 2ocyOapcméeHHozo MexHUuYecKOZO YHUBepcumema 


Byp.takosa I. FO. 
Ooyenm Kadeopel agmomobulbHozo mpaHcnopma 
IIpua306ckozo 2zocyOapcm6eHHoz0 MexHUuYeCKOZO yHUBepcumema 
2. Mapuynon, Joueyxaa o61acmb, Vxpauna 


TlocneqHue HeCKOJIbKO JIeT B YkpaHHe 3Ha4MTeIbHO NOBIHAJIM Ha V3- 
MeHeHHA BCeX OTpacseH, HCKIOUCHHeM He CTasia TpaHcropTHas. KouKy- 
PeHI[MA KaK Ha BHYTPeCHHeM PBbIHKe, TaK H Ha MHPOBOM, BKIIOUad OMpese- 
JICHHBIC aCIeKTbI, IpOBOWMpyeT yaacCTHUKOB rpy30— MW NaccaxkuporepeBo- 
30K BHeEZPATb HOBbIeC TEXHONOrMYeCKHe CpeACTBAa JIA NPHBIeYeHuA KIMe- 
HTOB HW MaKCHM@JIbHOM MHHUMM3alHH 3aTpar. 

OgHMM 43 akTyalIbHbIx IT-TpeHyqoB, B TpaHCHoOpTHOM JIOrMCTHKe, AB- 
JIAIOTCA TPOrpaMMHble UpOAYKTbl, aHasoruyuble Uber, kak HHCTPyMeHT 
AaBTOMATH3alMH NpOWeccoB OpraHH3al{HH TepeBo30K. 

JlomuHupyrollMli 3KcIIepT B ITO OONacTU Mpodeccop bprouo Tebysb 06- 
‘ACHACT ITOT TEPMHH Tak: «YOepv3alluA — Mpolecc, Kora cTapTam mp 0- 
MOLI WMpoBoli m1aTPOpMbI CoeAMHAeT KIMCHTOB MH MpeyMpHaTum» [1]. 

Yeuyrn, Kak u s100ad Apyrad OOacTb JesATeIbHOCTH YeOBeKa, MOJe- 
PHH3HpyIOTCA, TEM CaMBIM yCTaHaBJINBad HOBbIe Ou3Hec-npaBusa. B ccbepe 
TPaHCHOPTHBIX CHCTEM W3MCHCHHA CBA3AHbI C YBEJIMYCHHeEM ABTOMATH3a- 
IMM WM PpOCTOM PbIHKa KOHKYpeHUMM Ha pa3HbIX 9TalaxX MpOH3BOACTBa U 
TIepeBO3KH. 

Tematuka «yOepH3alluM MpHMeHAeCTCA B pa3JIMYHbIX OTpacAx, TaK 
KaK 9TO JOBONbHO TrHOKat HM MOOMIbHad CTpyKTypa. Cam %xe TepMHH 
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IIpOHCXOLUT u3 Ha3seaHua KomMnanuu Uber, kKomopyr 6 2009 zody ocHosau 
6 CLA Tappem Kamn u Tpaeuc Kanaunux [2]. 

«Y Oepu3allua — BHePeHe KOMIBbIOTePHEIX MHTepdelicow 1a MpoBe- 
W@HUA TIPAMBIX CWeOK MOXY KIMCHTaMH HW WOCcTaBIIWKaMU ycsIyr, 6e3 
IIpPHMeHeHHA MOMOMIM MocpeqHUKOB» [4]. JlanHaa KoHurypalua 103B0- 
IMT ObICTpee HaslaqUTb B3aUMOCBA3b YYACTHMKOB JIOrUcTHYeCKON Ieln, 
YTO B CBOKO OYepeyb CKOOMepupyer GOosee MpOAYKTUBHBIe TelicTBHA TIpo- 
IBWKCHHA MaTepHasIbHOrO TOTOKa, Mp 3TOM YMeHbIlad PuUHaHCOBBIe 
V3JeP%KKU HW MOBbIMMAA CKOPOCTh IpoxoxKTeHHA HHPOPpMaIIMOHHOrO HOTOKA 
WO KOHeuHOrO ToTpebuTens. Uae Bcero B eé KadeCTBe HCHOb3yYIOT MO- 
OvIbHOe NIPHIOXKeHHe, TAK KaK OHO, MO*KET WaTb, yOepy Bce Ipeumyliie- 
CTBa HOBBIX TeXHOJIOrHH, cCoOpaHHble B OJHOM MecTe: reouOKallHa, Telle- 
(ouNA HU OOadHbIe TEXHOJOrHH. 

J\pyraa cropona yOepu3allun B JIOrHCTHKe — MOBbIMMeHue 3=(eKTHBHO- 
CTH MIpOv3BOCTBeCHHBIX MIpoleccoB, B BUY MCKIOYCHHA 4YeOBeyYeCKOrO 
cbakTopa, TO eCCTb B MMHUMAJIbHBIC CPOKH Haslaj[MTb MAKCHMAJIbHY!O KOM- 
MYHUKAal[HIO H€CKOJIBKHX He3aBHCHMBIX OOBEKTOB Oe3 yuyacTuA pabouyero 
TlepcoHayia. 

IIpeumMytiecTBO HCIOb30BaHHA CHCTeMbI 3aKIHOUAeTCA B TOM, 4TO 
yOepus3arua [5]: 

— co3qaeT paBula Urpbl M KOHTpoMpyeT UX BbINOHeHHe BCeMH 
yuacTHHKaMH pbIHKa IepeBO3YHKOB; 

— yOupaeT 43 MpOv3BOACTBAa IIPOI[ecchl, KOTOpble He HECYT TEXHOJIOIM- 
yeckoli HM pbIHOUHOK WeHHOCTH; 

— BO3MO2KHOCTb C MCHbINHMH W3],ep2KKaMH OKa3bIBaTb CBOH yCIIYTH; 

— HCKIIOUAET YEIOBCYECKHM (PaKTOP 3a CUCT ABTOMATH3AIIMM IpOeccos. 

K HegocTaTKaM MO2KHO OTHECTH: 

— lmloTepa padounx MecT; 

— MOryT B CHCTeMe pervcTpHpoBaTbCA, Ha HayaJIbHOM 9TAalIe, He CO- 
BeCTHBIe (PUPMBI; 

— OTCYTCTBHe HeOOXOAMMBIX JIMIeCH3H Ha WpeocTaBlleHve ycilyr H3- 
BO3a H 3aHWKEHHBbIe TapHpyl. 

IIpoOsematnka 9KcIUIyaTallHi TeXHOJIOrMH Ha TeppuTopuu YKpauust [6]: 

— 3akonosatesbcTBO 0 epeBosKax (3aKOH 0 TpaHCIOpTHO- 
3KCHCIMMMOHHOM JeATeIbBHOCTH, PeraMeHTbI 10 TOKYMeHTOOOOpOTY, HasIo- 
ToBad IpakTHKa He OTBeYaeT COBPeMeCHHBIM TpeOoBaHHAM aBTOMAaTH3alIHH); 

— KopnopaTueBuble cnopbi (Ha ypoBHe Mex yHapouHBIX Koplopalnii 
COXpaHAIOTCA 2KECTKHE TIpaBHsla 0 3aKyIKaM JIOTHCTM4eCKHX yCIIyr, Ipu- 
3BaHHble ONTHMV3MpOBaTb 3aTpaTbl WM pelllaTb BOMpOch! GOe3x0macHocTU 
JOCTaBKM); 
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— CucTeMHbIe IIpH4HHe! (BO MHOrMX cTpaHax Esponsi 4 CHI tpauc- 
MOPTHO-JIOTHCTHYeCCKHM PbIHOK CJIMMIKOM (bparMeHTupoBaH, BHeApeHHe 
HOBBIX TeXHOJOrMH TpeOyeT OONUINX YCHJIM, Hee Ha KOHCOJMAMpO- 
BaHHOM PBIHKe); 

— Buausanne onsaiin-arperaTopos Ha 6u3Hec (HadHHaIOT BBITOHATS 
(PYHKUMM 9KCHeAUTOpOB, 9BOTONMOHUpyroT oT IT-naTPopMbI K MOJHO- 
I[CHHOMy TpaHCHOpTHOMy TpoBaiiyepy c MOHbIM KOMIVIeKCOM cepBHca U 
OTBETCTBCHHOCTH). 

TexHOJIOrHH B JIOTHCTHKY MpHXOAAT C OMO3TaHHeM HU HYy%KaloTcA BO 
BpeMeHH JIA WaIbHeiWero BHeApeHHA HW UcHONb30BaHuA. [lepeBo304HBIe 
WM CBA3YIOWIHe C HUM Mpoleccbl — WHHaMM4ecKad COCTaBIIAIOUIad, TpeOy10- 
Wad aKTYaJIbHBIX pewleHuit. 

OcHosHon (bakTop, nonMxKarommi KIL] pasmmunpix BUOB TpaHcnop- 
Ta— xouocTbie mpoberu. HepaBHoMepHocTb HM HeperyAPHOCTb MOTOKOB 
MpOBOLUMpyeT BOAUTeeH Ha TpaHCHOPTHBIX CpesCTBax, BTOPy!O MOJIOBHHY 
MYTH, CIe€OBaTb MOPpOXHUMH, OCOOeHHO 9TO KacaeTCA aBTOMOOMJIbHBIX 
TlepeBo30k. Takve JelcCTBUA BJIeKyT 3a COOOM SKOHOMHYeCKHEe M3epxKKH, 
IIpOCTOH, 3arpa3HeHHe OKpy2Karolleli Cpezbl. 

YOepu3aluA, MO3BONMT OlepaTHBHO OpaTb HepeBo3sdvky JOMOHH- 
TCJIBHbIC 3aKa3bl, IIAaHHPOBATb CBOIO 3arpy3KY, B3aMeH KIMeHT Wosyuaer 
YNOOHBIM CepBHC (BO3MOXKHOCTb CBA3bIBATbCA HalIpAMy!IO C rpy30repeBo3- 
YHKaMH, OTCIICKMBATb CBOM Tpy3 B PeaIbHOM BPeMeHH, YHOOHBIM MOHCK 
areHTOB HW BO3MO%KHOCTb CIKOHOMUTE Ha IKCHEAHTOPCKHX Hal[eHKax). 

Takast cHcTeMa CHOCOOHa KOHCONHJUpOBaTb TpaHCHOpTHbI PbIHOK, 
KOTOPbIM ABIACTCA OUCH pa3pO3HEHHBIM M HeOCTaTOYHO LMBHJIM30BaH- 
HBIM, C/leulaTb ero Ooee NpO3spayHbIM, MHHAMH3HPOBaTb MpocTou TpaHc- 
MOPTa, a TaKKE TaTb BO3MOXKHOCTh Ipy30BaesblaM HaliTH JLy4y!o WeHy 
Ha tepepo3ku. Kpome Toro, yOep-cepBHcbI OCTaTOYHO CHJIbHO MOryT 
BCKOJIBIXHYTb KOHKYPCHIMIO, UH, BO3MO2%KHO, CTOMMOCTb yCJIyr CHH3HTCA 
mpuMepxHo Ha 15% [6]. 

[napa cloxKHOCTh yOepH3alHH — TpawWWMOHHOe HeOBeple aBTOB- 
Jaj[eIbUeB K OObIM aBTocepBucam. J[pyraa mpoOsIema — clo%KHasA JIOrHC- 
THKa JOCTaBKH 3alyacTel U WepeMeljeHHA COTPyYAHHKOB 110 ropoyy. 

Cxema paOoTpI yOepoB aBTOCepBHCOB Takad: C MOMOLI[bIO IPHIOKeHHA 
MO2KHO BBbI3BaTb BbICOKOKBaJIMPULHPOBaHHOrO MeXaHKa, KOTOpbIM MIpu- 
Be3eT Cc Cobol Bcé HeoOxozuMoe OOopyzoBaHHe uM 3aruacTu. MoxHo cye- 
JlaTb MU JICMCHTapHble paOoTb! Ha MECTe: 3AMCHUTb KOJIOAKH, OTPeEMOHTH- 
POBAaTb DICKTPHKy WIM CeaTb WIeMeHTapHy!o AHarHocTHky. 
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B cpeqHem yOep aBTocepBuca aeT 3HaYHTeIbHY!O 9KOHOMHIO CBOHM 
TONb30BaTeIAM: 50% MO cpaBHeHHIO C yclyraMH O@UUMaIbHBIX aBTOAH- 
Tlepos HW 25%, ecJIM CpaBHMBaTb C YaCTHBIMM KOMMaHHAMH. 

Kpynuetiiias MupoBad KOHCasITHHTOBad KoMnaHHa PwC spittyctusia 
He]jaBHO MccIeqOBaHve 10 JKOHOMUKe COBMeCTHOrO MoTpebseHua. B Hem 
TOBOpHTca, YTO ceifyac MpOW3BO]CTBeEHHbIe MOIJHOCTH UCTIOIb3YIOTCA 
MeHee 4¥eM Ha 20% HM 93TO AaeT OONbUIMe BO3MOXKHOCTH JIA TOrO, YTOOBI 
yOepu3alua cTala BeyIIMM Ov3HeCc-TpeHyOM OnmxKaitimero Oyzyurero [1]. 

@ripMbI-lepeBo3yHKH, JelicTBy!oUHe 0 cucTeMe yOep, B3aHMOJelcT- 
BYIOT CO CTpaxOBbIMH KOMMaHHAMH. BoAUTeIM MpOXOAAT COKHYIO MHO- 
TOYpOBHeByIO CHCTeMy ayTeHTHUKalMH, CXO%*Ky!O C OAHKOBCKHMH IIpoBe- 
PKaMM MOTeCHIUMaIbHBIX 3aeCMUJHKOB. TObKO Mocie NpoxoxKTeHHA BCex 
IIpolleLyp OHM MOTYT BbIMOHATb 3aKa3bl. 

Uto kacaeTcd JOKyMeHTOOOOpoTa, TO JaHHBbIi Mpolecc UcKOUAeT I1e- 
pe3akIoueHHe KOHTpakTOB C HOApPARYNKaMH, NOHCK MpoBexeHuA Oma 
yepe3 IOpHAMYeCKHe JIMIa MW 3TO MO3BOJIACT 3HAYHTEIBHO COKpalllaTb Bpe- 
MA, Tak KaK JOKYMCHT B 3JIEKTPOHHOM BHJe cpa3y Mocle odopmieHua 
3aKa3a T1OJlydaeT OTIPaBUTeIb. 

Buarofaps yOepu3alun OTpaciib MeHsAeT OOLMee OTHOMIeHHE K BOAUTE- 
JAM, Y YaCTHBIX M€PeEBO3YHKOB MOABIAIOTCA BOSMOXKHOCTH IIaTHTb Hasio- 
TH, CBOCBPeMCHHO OOHOBJIAT ABTOMAPK, Ha BbITOAHBIX MapTHEPCKHX ycJI0- 
BHAX MOKYMaTb HOBbIe WIMHbI, KAYeCTBEHHOE TOIMJIMBO, ObITb MOOHJIBHbIMH 
MM COBpeMeHHBEIMH [4]. 

MapkeTHHrosBble IpOrpaMMBI MO3BOJIAIOT OpraHH30BbIBaTb CHCTeMBI CKH- 
JJOK Ha 3alIpaBkax, TEXHHYeCCKHX CepBHCaXx JIA WO eprKaHHA KIMCHTOB. 

VUcnomp30BaHve yOepe3alluu B HH(pacTpyKType NO3BOJIMT: COKPaTHTb 
TCHEKHY!O COCTABJIAIONY!O B TpaHCHOpTHOM JIOrMCTHKe 3a CUeT YMeHBIIe- 
HUA pacxoJa TOMIMBa Ha XOJIOCTbIe MpoOerH; MAHHMV3MpOBaTb KOJIMUECT- 
BO TIOCpeHHKOB; aBTOMaTH3HpOBaTb MepeBO3OUHbI Mpolecc B JIOrMcTH- 
YeCKOM el; COKpaTHTb CpOK JOCTaBKH Tpy30B 3a CueT ObICTporo HoHcKa 
TlepeBO34HKa. 
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ARCHITECTURE 


AMUCKPETHE MOJEJIFOBAHHA TOBEPXOHb 
B 3AXJAUAX APXITEKTYPHOTO ITPOEKTYBAHHA 


Bborsinoscpka C. I. 
OokKmop MexHi4HUX HayK, 
3aeidyeay Ka@eopu Hapucuoi 2zeomempii ma inatcenepuoi epaqixu 
KuiecoKozo HayionaibHozo yHigepcumemy OyOieHuymea i apximekmypu 


3on0Tosa A. B. 
KAHOUOAM MeXHIYHUX HAYK, 
Ooyenm Kadeopu HapucHoi 2zeomempii ma inotcenepuoi epagiku 
KuiecoKkozo HayionaseHozo yHigepcumemy OyOdieHuymea i apximekmypu 


Jlocs C. O. 
acucmenm Kaqeopu HapucHoi 2zeomempii ma inotcenepuoi epadixu 
Kuiecoxozo HayionajeHozo yHigepcumemy OyOieHuymea i apximekmypu 
om. Kuie, Vxpaina 


Y cyyacuili npukiayqHili reoMetTpii pH MOyeuIOBaHHi KPMBOHIMHUX 
IIOBCPXOHb B PaMKax apXiTeKTYPHOrO MpOeKTYBaHHA BUKOPHCTOBYIOTb Ba 
TMAXOWU: aHaiTHYHu ONMC MOBeEpXOHb Ta OMMC MeTOZaMu DWudepeHia- 
JIbHOi reomeTpii. PisHi KPHBOIIHIMHI MOBEPpXHi MOXYTb CyryBaTH reoMetT- 
PHYHHMU MOJeAMM pi3HOMAHITHHX IIpoleciB Ta ABH. Y 3ayayax Moye- 
JHOBaHHA TaKHX MOeselH BHHMKa€ HeOOXIZHICTh BpaxoByBaTH (i3H4Hi 
ByIaCTHBOCTI TOBepxoHb. IIpu PopMoTBOpeHHi MOBepXOHb apxiTeKTypH Ta 
Wu3aMH-00’€KTIB 4YaCTO BHHUKa€ HEOOXITHICTh BPpaXOBYBaTH BJIaCTHBOCTI 
BHYTPiLIHBOi reoMeTpii moBepxoHb. I[logqiOni 3aqa4ui HeMOKIIMBO 
pO3B’13aTH WWIAXOM BHKOPHCTaHHA aHasITHYHOrO MIAXONy. 

J\ia OTpHMaHHA poO3B’A3KIB TOCTaBJICHHX 3a]{a4y WIMPpOKO BHKOpHCTO- 
BYIOTBCA MeTOAM AudepenuiatbHoi reomertpii. PesymbTaToM aAKHX Oye 
po3B’13aHHA WudepeHWiasIbHUX PIBHAHb Y TOMY UHCI YHCeIbHUMH MeTO- 
amu. Taku Mxi JO3BOJIMTb MepeliTH Bi, MOJeTIOBaHHA HellepepBHO 
TIpeCTaBJICHHX MOBepXOHb WO MOJeOBAHHA JMCKpeTHO MpejcTaBsIeHHx 
IIOBEPXOHb, a CaMe J[MCKpeTHHX KapKaciB. 
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Y WiIOMy, KIHIeBHM pe3ysIbTaTOM Oyb-AKHX MeTOJIB MOJIeIIOBaHHA KpH- 
BOJMHIMHUX apxiTeKTyPHHX MOBepXOHb € MepeTBOPeHHA TeOMeTPHYHO! iHPo- 
PMallii, JO CyIpOBOJPKye MOJeIbOBaH! 00’€KTH, Ha OCHOBI pi3HHx (opmalii- 
30BaHHX BUMOTr. IIpaBHIbHHi MAXI JO OMMCy Ta BAKOPpHcTaHHA TeoMeTpHy- 
HX XapaKTepHcTHK Oye CIIPHATH apxiTeKTyPHOMY IIPOCKTYBaHHIO 00’€KTIB 
ONTHMaJIbHUX 3a PI3HHMH KPHTepiiMH, TAKUM AK: reoMeTpH4Ha (bopma T0- 
BepxHi [1, c. 122-123]; reometpia onopHoro KouTypa [2]; noua MaiiOyTHBOi 
OOOJIOHKH Ta 00’eM, AKHM BOHa Oye HepexpuBatu [3, c. 30]. 

Cepe MeTOIB WHCKpeTHOTO MOJ[eJIIOBaHHA OCOOHBe Miclle 3alimae cTa- 
THKO-reOMCTPHYHH MeTO, TEOpeTHYHI OCHOBU AKOTO pospobseHo Mpodeco- 
pom C.M. Kosanposu [4, c. 28-53]. Lei Meroy qo3Bomse po3spaxoByBaTH 
KOOPAHHATH By3JB JMCKpeTHHX CITOK pi3HOMaHITHHX KpHBOJIHIMHUX MOBep- 
XOHb Ha JOBIIbHO 3ajaHHX ONOPHUX KOHTypax, yupaBslaTH Ix opMoro TIpH 
3aJaHUX BHXIJHHX YMOBaX, MOJICJIIOBaTH TIOBepXHi 3 HaHeCeHHM Ha HHX Ma- 
JHOHKOM [5, c. 68-70] Tomyjo. Cepey, JoqaTKOBUX yMOB, AKI MOXKHa BPaXOBYyBa- 
TH Ip MOJeOBaHHI €: MOJeJOBAHHA MOBEPXHi, AKa BKJIFOUAE y CBI KapKac 
3aqaHy KpuBy [6, c. 37]; mpoxoJpKeHHaA KpuBOi Yepe3 3alaHi BY3JIM; BKJIIOUeH- 
HA BY3JB Y 3a]jaHHi KapKac MOBepXxHi; BpaxyBaHHA OCOOIMBUX TOOK (KOHIY- 
HUX Ta CIVIOWJCHHA) Ip MOJ{esFOBaHHI TOLLO. 

JlocmiwKeHHAX OaraTbOX aBTOPIB IPHCBAYYIOTBCA MOJeIIOBaHHIO JIMC- 
KpeTHO IIpej{cTaBJICHHX MOBEPXOHb 13 3ajJaHHMU BIACTHBOCTAMH, Ha 3a]la- 
HOMY OMOpHOMY KOHTYpi, 13 30epexKeHHAM Pi3HHX ECTEeTHYHHX XapakTepH- 
cTuk [1-3, 5]. uckperua iHTepmonallid TOUOK Ha MWIOWMHI abo NOBepXHi, 
aKa JIC2KUTb B OCHOBI OMMCaHOro MeTOLY, JO3BOJIAE OTPHMyBAaTH AK EMHY 
TilayKy HeckjlajleHy MOBeEPXHIO Ha 3aJj{aHOMy ONOPHOMY KOHTYpi AOBIIbHOT 
dopmu. Came we cyTTeBO BIApi3HA€ CTATHKO-reOMeTpHYHHH MeTO BIT 
MeCTOJIB MOJeJIOBaHHA Ha 6a3i HellepepBHOI iHTepmomauii, OCKIIbKU 
OCTaHHA He JO3BOJIAE MOAEMIOBATH CAMHI aK MOBepXH1 THY «MHJIbHOI 
IUJIBKH>> Ha OMOPpHOMY KOHTYpi AOBIIbHOI (POpMH i cKNaHOi KONdirypauii. 

Ha puc. | mpeacTaBneHo Weak Mpukaqu eqMHuXx riaqKux HecKsale- 
HHX MOBEPXOHb, KOOPAMHATH By3J11B JMCKpeTHOrO Kapkaca AKUX 3HaleHO 
3a JJOMOMOFOlO CTATHKO-reOMeTPHYHOrO MeTOLY Ta WOOyAoBaHO y CHCTeMi 
Solid Works. Takox mpeycTaBieHo mpuKmayqu ckKiaqeHux MOBepXOHB, 
KOOPHHaTH KapKaciB AKHX poO3paxoBaHoO Ta oOyOBaHO y aBTOpCbKili 
mporpami «Surface Union» .T.H. 3070ToBoi A.B. La mporpama Jo3BolA€ 
(opMyBaTH JMCKpeTH1 KapKaCH BpIBHOBa2%KeHHX CITOK, WJO BHCTYIaloTb 
J{MCKpeTHHMH MOJIeJIAMH CKaeCHHX KYCKOBO-rlaqKHX MOBeEPXOHb id 
JM€IO KYCKOBO-PIBHOMIpHOrO HaBaHTaKeHHA Ha BY3JIM JMCKPeTHO! CITKH. 
XOYeMO 3a3Ha4dHTH, WO icHY€ Ba MPHHIMMOBO Pi3Hi KacH 3afla4, AKI 
MO%KHA PO3B’A3YBaTH 3a JIOMOMOTOIO CTaTHKO-reOMeTPHYHOTO MEeTOLY. 
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Tlepuimii, KOM 30BHILIHI 3YCHIWIA, IpukayqeHi WO By3B JHCKpeTHoro 
Kapkaca He 3aslexKaTb Bi ix KoopauHaT. Tosi Wid OTPHMaHHA pe3sysbTaTy 
CKaa€TbCA 1 pO3B’AZYETBCA CHCTeMa JNHIMHUX PiBHAHb PIBHOBArH BY3JIB. 
J\pyruit ku1ac 3afa4, KOJI WapaMeTpH BeKTOPIB 30BHILIHIX 3YCHJIb € (PYHK- 
IMM Bil KOOPAMHAT BY3IB AHCKpeTHOro Kapkaca. Ja Takux 3ayja4u xa- 
pakTepHa CHCTeMa HeJIHIMHUX PIBHAHb, AKY MO%KHAa PO3B’A3YBaTH iTepa- 
IiMHAMM MeTOaMH. 

Y Takomy BUlayKy Ha MepuIOMy eTalli pospaxoBylOTbca KOOpAHHATH 
By3J1B JHCKpeTHOrO KapKaca epwioro HaOmmKeHHA. 3a OTpHMaHHMU 
KOOPAMHaTaMH KOXKHOTO MOMepeAHbOTO HaOMMXKCHHA BU3HAYAIOTBCA KOe- 
(PIWICHTH MpOMOpLiMHOCTI BeKTOPIB 30BHILIHIX 3YCHJIb, IpuKayeHux 10 
By3JB JMCKpeTHoro Kapkaca. I nica WbOro pospaxoBylOTbcsA KOOPAHHATH 
BY3JB HacTyMHoro HaOsMKeHHA. KisbKICTh KPOKIB iTepallitHoro Mpoyecy 
TIOB’A3YETBCA 3 KPHTepidMu Moro 3yNMHKH. 3a KpHTepii MOxKHa OOupaTH: 
piznumto A = 0.0001% mix koopauHatTaMu By3iB KapKaca MonmepesHBOrO 


i MOTOUHOTO HaOIMKeHHA; Ipultyctumy po30iKHicTh A’ = 0.01% y noB- 
2KMHAaX B’A3eH PIBHOAHKOBOI AMCKpeTHO IIpeCTaBJICHOI MOBepXxHi; pi3HH- 
mo A” = 0.0001 mixx 3Ha4yeHHAMM KOe(ILEHTIB MpOMOpLiMHOCTI 30BHILI- 
HIX 3YCWJIb IpHKMaqeHux JO BY3JB CITKH y NOTOYHIM Ta WonepeqHiit iTe- 
palliax. CaMe Takuii Migxiq Wo3BoNAe OyAyBaTH JMCKpeTHi Kapkacu apxi- 
TeCKTYPHUX OOONOHOK CKaHOI d@opMu, WO Oyze BIANOBI_aTU 3aqaHHM 
yMOBaM. 

Ha ocHoBi piBHAHb PIBHOBarH BYy3JI1B, y IIpeqCTaBJIeHOMYy MeTOLI, Pop- 
MYIOTbCA CKIHYCHO-p13HHUeBI ONepaTopH (OOUMCIIOBAaIIbHi WaOJIOHH), AKI 
BIAMOBIAaIOTb CTaHy piBHOBar LWeHTpaIbHOrO By3Jla 31PKH CITKM Mi Wier0 
30BHILIHBOrO HaBaHTaxKeHHA Ha By3JIM a0O icHyBaHHIO MOMEHTIB 3rHHy Ta 
KpyTinHa. BukopucTaHHa OMepaTopiB pi3HHux (opM AO3BOIAe (opMyBaTH 
MIOBCPXHi 3 ypaxyBaHHA pi3HHX TeEOMeTPHYHUX BACTHBOCTeH, a CaMe II0s- 
BH KOHIYHUX TOOK ao TOOK CIJIOWIeHHA. 

Cepey mepeBar BHKOpHcTaHHA CTaTHKO-reOMeTPHYHOTO MeTOY y TIpo- 
leci reOMeTPHUYHOFO MOJeIIOBaHHA JJMCKpeTHUX KapKaciB CKaJleHHXx KpH- 
BOJUHIMHHX MOBEPXOHb MO2%KHA BIAMITHTH JOCTaTHbO IpocTui MaTemaTH4- 
Hui allapaT i HAOUHICTS y Npoleci OTPHMaHHA 300paxKeHHA MOJeIbOBAaHOI 
TOBepxHi. A TaKO%K, POSWIMPeHHA MOXKIMBOCTeH ONMCaHOTO MeTOy 3a 
PaxyHOK BHKOPHCTaHHA pPi3HOMaHITHHX TeOMeTPHYHHX MepeTBOpeHb pa- 
30M 3 ICHYIOUMMH aIropuTMamnH. Cepey, HeOJIKiB — HEMOXKIMBICTb OTPH- 
MaHHA aHasliTHYHOrO PiBHAHHA MOJeIbOBaHO! MOBepXHi, 1 HEMOXKJIMBICTb 
BpaxyBaHHA, B AKOCTI BUXIQHUX YMOB y IIpOLeci MOAeIOBaHHA, B IOBHOMY 
00ca31 Takux WudepeHnuiasIbHUX XapakTepHCTHK AK KPHBUHa, CKPyT TOO. 
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TIPHKJIAJIV TEAKUX CKJIAJIEHUX TIOBEPXOHb 
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JluckpeTHHit Kapkac 3Mo,ebOBAaHO: NOBepXHi fi ii MaKeT 
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PospaxyHkoBa CXeMa 3 BHXiHHMH aHHMH, TOMOOriGHa CXeMa AHCKpeTHOi CiTKH, 
AMCKpeTHHH Kapkac 3MOjle1bOBAHO! HOBepXHi 





Onopuuii KonTyp, ToMosoridHa cxema ii @opma sinii onopHoro KOHTypa ii 
AMCKpeTHi KapKacH NOBepXOHb, AMCKpeTHHii KapKac 3MOeJIbOBaHOi 
3MOJ{eJIbOBAHHX 3 ypaXyBaHHAM pi3HHX MOBepXHi apXiTeKTYypHOi OGOJIOHKH 


Puce. 1. [pukiaan BukopucTanHa JAMCKpeTHOrO MOje1IOBaHHA 
B apxireKTypHOMy l1poeKTyBaHHi 
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CraTHkKO-reoMeTpH4HHH MeTO] BKIIOUae y cebe reOMeTPHUHHH Ta CTa- 
THYAMH MAXI WO mpowecy POpMOTBOpeHHA AMCKpeTHUX KapKaciB MOBep- 
xoHb. Le 2o3B0N€ CTBOPIOBaTH YHIKaJIbHi, KpeaTHBHI apXiTeKTypHi CHO- 
pyau, 00’eKTH apxiTeKTypHoro M3aliHy, WM3aiH-00’eKTH 1HTep’epiB 13 
30epexKeHHAM ix (YHKUIOHaIbHOTO UpH3HayeHHA MIpH TOMY, WO BOHH 
MaTUMYTb Cy4acHi, rapMOHIYHI, ECTeTHYHO MpHBaOsIMBi HEMOBTOpHI dop- 
MaMu. 
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OCOBEHHOCTH JEKOPATHBHOTO HATPABJIEHHA 
CTWJIA MOJJEPH B OCOBHAKE 
TO YJIMWE KAPA3HHA, 5 Br. XAPBKOB 


Koposxkuna A. A. 
cmapwuu npenodaeameb 
Kaq@eopbl OcHo6 apxumeKmypHozo npoeKmUposaHuA 
XApbKOBCKOZ0 HAYUOHANb’HOZO YHUBepcumema 20pOdCKOZO XO3AlICM6A 
umenu A. H. Bexemoea 
e. Xapokoe, Vxpauna 


Ilepeq apxutTeKTopoM Bcerga CTOHT 3afaya OCMBICeHHA OOpa3sHoro 
pelieHHa YacTHOrO JOMa, KOTOpad He MpOTHBOpedHa ObI COBpeMeHHON 
TpalocTpoutTembHo cuTyayuu. B cBa3H C STHM CTAaHOBHTCA AKTYAaJIbHbIM 
W3y4eHHe HacilequA, CyWeCTByIOWlero B OONAaCTH apXHTeKTypbI OcoOHA- 
KOB, aHaJIM3 XYO2KCCTBCHHBIX OCOOeHHOCTeH JYYLINX OOpa3yoB 10000- 
HBbIX JJOMOB. 

Oynolt v3 HavOosee APKHX CTpaHHI| B MCTOPHM apXHTeKTYypbI OCOOHA- 
KOB ABJIAIOTCA 3JaHHA 9TIOXH MOJepH, KOTOpble cei4yac BbI3bIBaIOT Oosb- 
WOM MHTepec, KaK B MpodeccHoHabHOM cpeyle, TaK MW y MOTeHI{MasIbHBIX 
3aKa34HKOB. ApkKHe TIpMMepbl aPXHTeCKTYPHbIX CTPOeHHM CTHJIA MOepH 
Haxogatca Br. Xapbkowe. K 2xXeM4y2KMHAM 3faHHi WaHHOTO CTHIIA OTHO- 
CHTCA WaMATHHK MCTOPHM WM apXHTeKTypbl (OxpaHHbIii HOMep aMATHHKa 
Ne 191), ocoOHakK Ha MepeKpectke yuu Kapa3uHa u Muponocuykoi. 
lOpugnueckuii alpec WaHHOTO Coopy2xKeHHA OTHOCHTCcA K yuue Kapa3uua, 
q. 5 uw yauue Muponocuykol, 7. 58. 

Lembo 7aHHot CTaTbH ABIIAeTCA AHAIM3 JaHHOTO MaMATHUKa apXUTeK- 
TYpbl, BbIABJICHHe eFO CTHIMCTHYeCKHX OCOOeHHOCTeH, MO3BOMBIIMX 
CO31aTb 3alNOMMHAIOWIMiicaA WH OpHTHHaJIbHbI 10 CBOel XyO%KeCTBCHHOM 
I{CHHOCTH OOBeKT. 

Cneunduka 1poeKTHpoBaHHaA HW CTPOHTeIbCTBa OCOOHAKOB paccMoTpe- 
Ha B paOoTax TaKHx aBTopos, Kak B. C. Topronos u M. II. Tyosm [1], 
b. M. Kupuxos [3]; crutepple xapakTepHCTHKH OCOOHAKOB 3TIOXH MOJepH 
paccmatpuBanu Tun A. A., BopoOsesa E. B. [6, c. 43-64] u CapaObaHos 
JI. B. [5]; maHupopounbie ocobeHHOCTU cTalIM MpeqMeTOM aHasIv3a B 
padotax JI.A. Unpuna [2] 1 Mamdopz JI. [4] 

BosHUKHOBeHHe CTHJIA MOepH Ha pyOexKe BeKOB IPOMCXOAWJIO Kak 
MIOMCK HOBOTO BbIPa3HTeJIbHOTO A3bIKa B aPXHTeKType. B pa3HbIX CTpaHax 
93TO ABICHHe Opaslo Ha3BaHHe B XapaKTePHbIX KYJIbTYPOMOTHYECKUX OCO- 
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Oe€HHOCTAX HMeHHO B ITOM TOCyapcTBe: «CTHJIb MOZepH» B Poccnu (co- 
BPeMeHHbIM, HOBaTOpPCKHit), «ap-HyBo» B benbrun u Dpanunu 
(Art Nouveau — HoBoe HckyccTBO), «celleccHoH» B AscTpo-Beurpuu (ce- 
leccHa — OTIlesleHHe, KaK rpyltia apXHTeKTOPOB, OTACIMBUIMXCA MU CTpe- 
MUBINMXCA K HOBATOPCTBY B apXHTeKType), «IOreHAWITHWIb» B epmMaHnu 
(«HOreHy» — XYO2%KECTBCHHBIM 2KYypHasI, BOKPyr KOTOpOrO rpynnMpoBa- 
JIMCb CTOPOHHHKH 9TOTO TedeHHA, OT HeMeyKoro Jugend — mMosozocTS), 
«CTHIb (pilopeane», «cTHIb JIMdeptTu» B Utranuu (ctpemienue Kk cBobore, 
HamMune OoNbIWOH MaccbI WBeTOUHOTO ekopa), «cTHIb Tuddann» B 
CIIA, «crumb MogzepHucmo» B MVcnanuu, «crush MakuHtoum B AHTIMH Hu 
T.0. Bce 3TH pervoHasIbHble BAPHaHTbI Ha3BaHH B CBOel CyTH HMeJIM ele 
He€CKOJIBKO BHYTPeHHHX Noypa3qeseHui. OWHUM 43 CaMbIX XapaKTepHBIX U 
y3HaBaeMBIX HalipaBJIeHHii BHYTpH MOyepHa Ob WekopaTHBHbIM MOJepH. 
EctTecTBeHHO, 4TO eFO OTIMYUTEILHOM YepTOH OBO OObUIOe KONMYECTBO 
J{¢KOpaTHBHBIX IPHeMOB, IICMCHTOB H AeTanel B O*OpMJICHHH 34aHHi. 

TnaBHbIM 00pa30M CTHJIb MOJepH pa3BUBasICA B apXHTeKType ropol- 
CKHX OCOOHAKOB HM JOPOruX MHOTOKBapTUPHBIX 30aHui, 3arOpOAHbIX BIILI 
w may [1, c. 22-25]. Hoppiit crumb, BEIIMBIIMMCA H CPOpMMpOBaBLIHHcA 43 
TIYOMHbI COBPEMCHHOM 23H, TpeOoBall, Mpexye BCerO BAYMYMBOCTH U 
BO3BpallleHHA K HaHOoOJIee MpOCTLIM HM eCTeCTBCHHbIM CTPyKTYPHbIM (op- 
MaM COBPeMECHHOLO XKHIHIAa. ITO HaHOoNee OTYCTIIMBO TIPOCIEXKUBACTCA B 
CTPOHTEJIBCTBe OCOOHAKOB, TaK Kak 9TO CaMbIii MOOMJIbHBIM M 9aCTHUHbIt 
Tun 3qaHui. B Hem paHbule u riyOx%Ke peau30BasIMCb KapMHaJIbHble Ujen 
HOBOrO cTHJIt. OcoOHAK MeHee 4eM, HallpHMep, MHOTOKBapTHpHbIii JOM, 
3aBHCHM OT YTHJIMTAapHbIX TpeOOBaHHit UM CTPOMTeIbHBIX CTaHapToB. Ero 
IVIAHMpOBKa HM OOBEMHO-IIpOCTpaHCTBeHHad KOMMO3HUMA PopMUupyroTca 
110 34KOHAM HHMBUyaIbHOM WemocTHocTu. B HeM osHee BbIpaxkKalorTca 
TBOPYeCKHE KOHICMUMU aBTOpa, IPUCTpacTuA U MOTPpeOHOCTH KOHKpeTHO- 
TO 3aKa34HKa. STO MO3BOAeCT IpeBpaTHTb OCOOHAK B CMHbIM OpraHy3M, 
BOINJIOTHTb B HEM CHHTe€THYeCCKHM OOpa3 CTHJIA, CO31aTb IMOIMMOHAIIbHO 
HaCbILeHHy!o aTMocdepy yIOTHOrO HU KOoM@opTabeJIbHOrO 2K. 

J\na Toro, YTO Obl paccMoTpeTb OcOOeHHOCTH AeKOpaTHBHOrO HalipaB- 
JICHHA MOJepHa B OCOOHAKaX, OOpaTHMCA K aHaJIM3y WaMATHHKa apxXuTeK- 
TypbI Hauasia XX Beka lo yrune MupouocnyKoki, 7. 58. 

3yaHHe ObIIO MOCTpoeHo B Hayate XX Beka U ABIIAIO COOOM rapMoHH- 
YHBIM BIIMCaHHbIM B IIpHPOAHy!O cpey OMHOITAKHEIM OOBEKT, pacrios0- 
%KCHHBIM Ha yrsty yruubl MuponocuyKkon u youubi Kapasnuna. Ilo qoKymMe- 
utam 1908 roga ocoOuak Mpunayiexan mpodeccopy MequunHE! Muxuny 
Tlapny Bacumbesuyy, KOTOpbIM KyMJ ero y JOUepH HaBOpHOrO COBeTHH- 
ka Exatepuust Bacnmbesust Mpanopoli. Yuactox, rye HaxOQuTCA OM 
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Ne 58/5, u3Ha4asIbHO MIpHHasexana ropogzy. B 1890 rogzy 9To Obi0 ABO- 
posoe mecto. Uepe3 BoceMb JIeT yuacTOK TIpofaeTca ropoyoOM KaHAMaTy 
6orocnoBua Bacumuio Taspunopuyy Usanopy. Padotsi 10 CTpouTeIbCTBYy 
Hayamu B 1905 rony, K CoxKaseHHIO, MpoeKTHad OKYMeHTallHA Ha STOT 
OM COXpaHHJlacb JIMIUNb YACTHYHO, H MMA 30Q4erO JOCTOBEPHO HeH3BeCT- 
HO, XOTA O*opMsleHHe (pacafla NOXoOx*Ke Ha 31aHHA, MOCTPOeHHbIe apxXuTeK- 
Topom AyeKcaHapom Tnu36yprom. Ilo Heu3BecTHo IpHynHe HesocTpo- 
eHHBIM 20M Vpanossr B 1907 rozy mpogaroT npodeccopy KIMHHKH aky- 
WlepcTBa H %KeHCKHX Oone3Hel Ilapny Bacunbesuay Muxnuy. Iocme cme- 
pru Ilapna Bacumbepuua OMOM Bilajleyla ero CeMbaA — 2KeHa, T0Ka B 
1920 rogy 3aHve He HallMOHaIM3HpoBalIn. 

Oco6uaku B XapbKoBe Haya CTPONTb B HepBoi NoMoBHHe XVIII Be- 
Ka, Kora B ObICTpO pa3BUBaIOLeMca ropoye pa3sBepHyOcb ropoycKoe 
CTponTesIbcTBO. OcoOeHHOCTbIO JaHHOrO OCOOHAKA ABJIACTCA ACCHMETPHU- 
Hoe pellleHve mylaHa, KOTOpoe MposBAeTca B CPOPMHpOBaHHH AByXx aOco- 
JHOTHO pa3HbIx (bacayos. BHyTpeHHee yOpaHcTBo ocoOHAKa ocBellaeTca 
Ty4aMU COHHa, UPOOMBaIOLIMMUCA CKBO3b CTCKIAHHbIM MMpaMuUaJIbHbIii 
KYNOJ, pacnOJOKeHHIM Ha Kpbiile 34aHuA Hay, CTONOBON. 

OcoOHak cTajI WieeBpOM apXHTeKTypbI MoOJjepHa XapbKoBa. CBoeob- 
pa3He 31aHHI0 IIpHaroT IIeMeHTHI (pacayla, XapaKTepHble JIA eKopaTuB- 
HOrO HallpaBsIeHHA CTHIA MOJepH. XOTA 3qaHve UMeeT Ba aOCOJIOTHO 
CHMMETPHYHBIX (pacafla, ero CJIOXKHbIM CHILyIT CO3qaeT OMyWIeHHe WHHa- 
MH4uHOrO pa3sBuTHA. KomMOMHupOBaHHbIM MOYKpyrbI WuMel c BepTH- 
KaJIbHbIMH CTONOMKaMH, BbIXOAAIIMMH 3a JIMHMIO KapHi3a, ABJIACTCA CHJTy- 
3THBIM aKUeHTOM (cpacajla io yauye Mupouocuukoi. YBemM4eHHbI Mac- 
ulTaO 2%KeHCKOrO MaCKapoHa C pa3BHBalOWJMMHCA BOJIOCaMH, PaclOJIO%KeH- 
HOFO HO] WHMNOM, HepeBOANT ero u3 WeKopa B 3IeMeHT (pacaya. OcTasb- 
HbIle JJ©KOpaTHBHbIe IICMCHTbI HMCIOT MCHBIUMM MacuiTaO HW OTHOCATCA K 
MeKoH niactuke. JjekopaTHuBHble MeTasIMueckHe JeTaIM onop, OOMIbHOe 
odopMsIeHve WBeTOUHLIMH OpHaMeHTaMH HM IaBHOTepeTeKarloWlHMH JIH- 
HHAMH IWIOCKOCTHOrO Aekopa B OOpamsIeHHe ABepeli M OKOHHEIX Mpoe- 
MOB — BCe 9TO CO3aeT XApaKTepHOe AIA WekKopaTHBHOTO MOJ[epHa OCHAa- 
weHve 9TOTO 30aHHa. BaxkHO OTMeTHTb, YTO IPH BCel HOBH3HE 3TO CO- 
Opy2KeHve BO MHOFOM pa3BHBaJIO TIPHeMbI KOMIMO3HIMM, HaMeYCHHBIe B 
ocoOuakax Konia XIX Beka. 

BaKHo H TO, 4TO 34aHHe paciosaraslocb Ha XOPOLIO OO03PpHMOM MECTe, 
Ha TlepeKpecTke ysIMI[ HW 9TO NOCIYKUIO IpHYMHOH IA Xy1O%KeCTBEHHOTO 
pa3BHTHA cpa3y AByXx (pacayjoB, paBHO3HayHBbIX M10 CBOeMy OOpMIJIeHHIO. 
Bropot dbacay, uMeroulMii BXOAHOM Moprall, TowKe MMeeT CIIOHKHBIM BeH- 
yalOWlM KapHu3, HO Oosee CHOKOMHBIM MH MWIaBHbIit B CBOMX JIMHUAX. Ha 
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3ITOM cpacaye TIPHCYTCTBY!OT CJIOZKHbBIC 10 cBoeli cbopme OKHa U HaJIM4Hu- 
ku. [InapHaa THHuA «yap Ou4a»», XapakTepHaad JIA WeKOpaTHBHOrO MO- 
7AlepHa, IIpHuCyTCTByeT BO BCexX SJICMCHTax 37,aHiA. 

TakuM o0pa3om, B pe3yJIbTaTe IpOBeCXeCHHOTO aHaJin3a, OBUIM yCTaHOB- 
JICHBI OCOOeHHOCTH XY HO7K CCTBCHHBIX pelliennit ocoOHsaka Ae@KOpaTHBHOrO 
HalipaBJICHuaA CTWJIA MOJeCpH: aCCHMeTpHd4Hoe pemlenne WilaHa, XyTO*Ke- 
CTBCHHOC pelleHve OTIIMGAeCTCA cBooosHOl KOMIO3HIHeH, oTpaxarouleli 
YMHOUBUAyasIbHble YepTbl WeKOpaTHBHOTO HalipaBJICHHA CTWJIA MOJepH, 
co3Waromsero WesIOCTHOe HO CBOCMY XYTOXKCCTBCHHOMY pelueHHtO 3,aHHe. 
JlaHHbie TIPHCMbI ABIIAIOTCA AKTYAJIBHBIMU VU JIA PeCwIeCHHA COBPCMCHHBIX 
apxUTeCKTYPHBIX 3a,ad B oOmacTH YacTHOrO CTPONTCJIBCTBA. 
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FOOD INDUSTRY 


AOCJIJDKEHHA BILTMBY POCJIMHHUX KPIOIOBABOK 
HA CTAH BOJIM Y MAPMEJIAJII 


Aptramonosa M. B. 
KAHOUOaM mMexHi4HUX HAYK, 
Ooyenm Kaqdeopu mexHonoeli xniba, KOHOUmMepCoKux, 
Makapounux eupobie ma xapuoKonyeumpamié 
XapkiécbKozo Oep2caeHozo yHigepcumemy xapuy6aHHA ma mopeieni 


UImaruenxo H. B. 
KaHOUOaM MexHi4HUX HAayK, 
cmapwuu euknadayu Kaqedpu mexHonoeli x1ida, KOMOUMepCbKuX, 
MaKapoHHux 6upobié ma xapYoKOHYyeHmpami6 
XapkiécbKozo OeprcaeHozo yHigepcumemy xapuy6aHHA ma mopeieni 


AxkcbouHosa O. ®. 
KAHOUOaM MexHi4HUX HAaYK, 
Ooyenm Kadeopu xXimii ma 2izicHu xapuyeaHHA 
XapkiécbKozo OeprcabHozo yHigepcumemy Xapuyé6aHHA ma mopeieni 


Topsunk JI. O. 
Kanouoam qbizuko-mamemamuyHux HayK, 
Ooyenm Kadeopu @i3zuko-mamemamuynux 
ma iHoICeHepHO-MeXxHiYHUX OUCYUNTIH 
XapkiécbKozo Oep2caeHozo yHigepcumemy xapuy6aHHA ma mopeieni 
am. Xapkie, Vepaina 


LlykpoBi KOH,MTepcbKi Bupoou, 30KpeMa MapMeslay, %«KeJIeiMHO- 
(@pykKTOBHMH Ha MeKTHHI KOPHCTYIOTECA 3HAYHMM TOMTOM cepey, HacesieH- 
ua Yxpainn. Ane BHCOKHMM BMICT WyKpy, HasBHICTb y CKyIafi WITyaHux 
OapBHHKIB Ta apOMaTH3aTOPiB HeraTHBHO BIWIMBalOTb Ha Xapy4oBy Ta Oi0- 
JIOTIYHY WIHHICTb Wboro mpogzyKty. IIpopeyeno Oarato AocMiKeHb WOTO 
BUKOPHCTaHHA POCIMHHUX OOaBOK y TEXHOJIOTIAX KOHAHTepCbKHX BUpo- 
6iB, alle TelWIOBa Ta MexaHi4dHa OOpobKa MI0A0BO-OBOYeBOI CHPOBHHN Mid 
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yac TEXHOJIOFYHOTO MIpolecy MpH3BOAHTb WO 3MeHIWNeHHA aOo BTpaTu 
OiOOrI4HO-aKTHBHHX peyoBHH. 3 Orsay Ha We ocoOmMBoi yBaru 3acsyro- 
BYIOTbh KpiOTeXHOJOril OOPoOKH POCIHHHOI CHpOBHHH, WO O3BOJIAIOTb 
BUWIATH 3 POCNIMHHOI CHPpOBHHH MOJIeKYJIAPHI KOMIJIEKCH 3 BHCOKOIO 
OiOIOTINHOIO AKTHBHICTIO, Ta CYTT€BHM BMICTOM IIPHPOAHUX TiqpoKosoi- 
IMB, AKI BXOAATS JO Ckaly KpionopowKiB Ta Kpiomact [1]. 

KpionacTu Ta Kpionopouiku € HaTypasIbBHUMH PoOcIMHHUMH JOOaBKaMH, 
UJO BHKOPHCTOBYIOTBCA Y XAPYOBUX TEXHOJOTIAX JIA MIABHICHHA BMICTY 
Oi0IOI4HO-aKTHBHHX PeYOBHH, HayaHHA cMaky Ta KoyIbopy [2]. Ha yer 
yac po3poOsIeHO TeXHOJIOriIO MapMeulayqy %eleiHOrO 3 BUKOpHCTaHHAM 
BOJ{HO-CIHMPTOBHX CKCTpaKTIB KpiaCc-MOpOLIKiB 13 YOPHOMII AHO! ropoouny, 
CIMpPTOBOrO CKCTpakKTy Kpiac-HOpoulky 3 JIMCTA KPOMMBH, 3 KPiOMOpOuwIKOM 
13 rapOy3a [3, 4]. PospoOmeHo TexHosorii MapMeslaqy 2%xelleiHO- 
(@pykKTOBOorO Ta MapllIMeIOy 3 BHKOPHCTaHHAM POCJIMHHUX KpiomacT Ta 
Kpionopouikis [5, 6]. 

BueceHHa KpiOMOpOUIKiB He TIIbKH Ja€ MOXKIMBICTh 30araTHTH Xapyo- 
Bi IIpOAYKTH WiHHAMM HYyTpicHTaMH, a Hi 30iiCHHTH NO3MTHBHHM BIWIMB Ha 
peOJOTI4Hi XapakKTePHCTUKH, 30KpeMa 3aBAAKH BUCOKIM BOAOMOTIMHAaIOUI 
Ta BOJOFOYTpHMYIOUIM 31aTHOCT] XAp4YOBHX BOJIOKOH YMOBIIbHUTH Mpole- 
CH YePCTBIHHA Ta MOXOBKUTH CTpOK IpuAaTHocTi Mporyxty [7]. Is ypaxy- 
BaHHAM OTPHMaHHX aHHX MO%KHa PCKOMeHAyBaTH 3aCTOCyBaHHA Kpion0o- 
POLIKIB Ta KpionacT, 1K WiHHUX JPKepedl IeKTHHOBUX Pe4OBHH, B pellelity- 
pax KOHJUTepcbKuXx BUpobiB. OcobsMBO 3HayyLIMM i aKTyaJIbBHUM We MOxKe 
OyTH Ip PopMyBaHHi CTpyKTypHO-MexaHI4HHX BaCTHBOCTel KOHAMTep- 
CbKHX Mac J{parmenogqiOHol, minorelenomiOHoi Ta eMyJIbCIHO- 
TiHOreuenoMiOHoi CTpyKTypH. 

BBegeHHa KpiONOpouKiB Ta KpiomacT Jo cKlayy MapMeslayy *xeeiHO- 
(@pyKTOBOTO Ha MeKTHHI JO3BOINTb 301JIbUINTH B HbOMY BMICT IICKTHHOBHX 
PeYOBHH, AKI MaIOTb 32aTHICTbh 3B’a3yBaTH BONOry [8]. Takum 4MHOM, 
MO%KHA OYIKYBaTH, W[O HadBHICTb Y MapMeJiayi AparsieyTBOpIoBaya MeKTH- 
HY Ta I€KTHHOBUX PCYOBHH KJITKOBHHH, AKI BHOCATBCA pa30M 13 KpiojO- 
OaBKOIO, IIpH3BeNe JO 3pPOCTAaHHA BOJOFOYTPHMYIO4NO! 3faTHOCTI MapMela- 
Ty 2KeuleHHO-pyKTOBOrO 13 KpioqoOaBKaMH 1, BIMOBITHO, 0 3HWKeHHA 
aKTHBHOCTI BOTH. 

Meroro poOoTu 6ysI0 BUBYCHHA MeTOAOM HdpepeHUiasIbHO-TepMi4HOTO 
aHasli3y BIVIMBy KpiOlacT 1 KPiOMOPOWKiB Ha BMICT BIJIbHOI Ta 3B’s13aHOi 
BOJIOrH y MapMeylaqHHx Macax 3 KpionacTaMu 3 aliBu, AOJIyK, MOPKBH, 
rapOy3a, BHHOrpayy Ta 3 KpionopouikaMu 3 WIMNLWMHM, OOMIMMXH, BUHOT- 
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Ha nigctaBi pesymbTaTiB WudepeHuiiHO-TepMi4dHOrO aHasi3y, 3a MeTO- 
J{MKOYO HaBeyeHoro y poboti [9] Oy pospaxoBaHi eHeprii akTHBaLli (Eaxr) 
UIA TeMMepaTypHuX IHTepBasiB MaKCHMaJIbHOrO BHAaIeHHA acopOuiHoi 
BOJIO'H 13 3pa3KiB MapMeJlany. BcTaHoByeHO, WIO eHepria akTHBallli Wa 
ycix 3pa3KiB MapMeJaqy 3 KpioqoOaBkaMu BHIe y NOPiBHAHHI 3 MapMedia- 
OM 6e3 200aBoK. 

Ha ocHosi mpoBeyeHuX JOCIVKeHb BCTAHOBJIeEHO, LO BBE AeHHA JO pe- 
lellTyp MapMeslayy Kpiomact, KpionopowiKiB Ta Ix CyMilWel JacTb MOXKIH- 
BICTb Kpallje yTPHMyBaTH BOJIOry IPH 3MiHi YMOB HaBKOJIMIMIHbOrO cepe- 
OBUIa, WO 3a0e3Me4HTb CTaOWIbHICTh CIPyKTYpH MpoAyKTy UpoTaroM 
TepMiHy 30epiraHHa. 

Y raOmmui | HaBeyeHO CIIBBIXHOMeHHA BIJIbHOI Ta 3B°43aHOi BOOTH 
JIA YCiX 3pa3KIB MapMeJlayly, BKHOUaIOUH KOHTpOJIb. OTPUMaHi AaHi KO- 
PeJIOIOTL 3 aHMMH, WOAO BMICTY KJITKOBHHM Ta MICKTHHOBHX Pe4YOBHH y 
Kpionopowikax Ta i3 po3paxoBaHHMH 3Ha4eHHAMM eHeEpril akTHBaLli DIA 
ycix 3pa3KiB MapMeyayy [7, 10, 11]. 









































Tadsmusa 1 
PesybTaTu o6poOKn AepuBarorpadiynnx KpHBux 
Bnicr Bosioru (%): 
3pa3kH MapMeviayly : 7 
BiJIbHa 3B’a3aHa 

KoutTpoup 9,52 90,48 
«AiBa»> 9,41 90,59 
«AOIYKO» 9,43 90,57 
«Mopksza» 9,49 90,51 
«Cap6y3» 9,28 90,72 
«Buyorpay» 9,47 90,53 
«AOILYKO-MOpKBa»» 8,77 91,23 
«Aiipa-rapoy3» 7,85 92,15 
«AWBa- WIM Ha» 7,74 92,26 
«AOIYKO-WIMMINHHa»> 8,61 91,39 
«Mopkpa-oOsmHxa»» 8,55 91,45 

















3 ypaxyBaHHAM OTPHMaHHX pe3yJIbTaTIB MOXKHA TOBOPHUTH MIpo Te, WO 
BBeeHHA JO MapMewIayqHUx Mac MeBHHX KpiOqOOaBOK POCIMHHOrO MOXO- 
IDKCHHA UPH3BOAMTb 0 30iJIbIICHHA 3B’A3aHOI BOOTH i yTpPHMyBaHHA 
CHCTeEMOIO OIJIbINIO KiJIbKOCTI BOM 3B AKU 30iJIbIICHHIO BMICTy IpHpor- 
HUX MOicaxapHAiB (30KpeMa IleKTHHOBHX PeYOBHH KJITKOBHHH) MopiBHA- 
HO 13 KOHTposleMm, JO cklayy AKOrO KpioqoOaBKH He BBOAMINCA. 


81 


International scientific and practical conference 





HaiOimputy KiIbKICTh M€KTHHOBUX PeCYOBHH MICTATb KPIONOPOWKU 3 
OOMINUXU Ta WHMWMHH, a cepex KpionacT eli WoKa3HHK HaliOibUIMH y 
«sOsIyKa» Ta “«aviBy>. Came Ha Wl KpiONpOAYKTH, CU 3BepHyTH yBary Mi 
yac po3poOKH pellelityp KOHAMTepCcbKUX BHpPOOIB AparsenoAiOHnOl Ta WiHO- 
UparmenowiOuoi crpyktypu (MapMesayy, 3edipy Ta iH.) Wa HafaHHa iM 
II€@BHHX PeOJOTITHHX BUACTHBOCTeM Ta 31aTHOCTI YTPHMYBaTH BOJIOTY. 

Cm BIZ3HaYHTH, WO AOAaBaHHA KPIONOpOWKiB 30IbUTYe KiIbKICTb 
3B’13AHOI BOJM, WOPiBHAHO 13 3pa3KaMH, WO CKlayty AKUx OysI0 BBeeHO 
KpionacTH. OTpuMaHi ai CBIqYaTb pO Te, WIO BBeJeHHA NO pellerryp 
KpionacT 1 OCOOIHBO KPIONOPOWKIB Tae MOXKIMBICTh OTPHMaTH MIpOAYKTU 
13 OIIbUIOIO KIJIBKICTIO 3B’13AHO1 BOOP MOPiBHAHO 13 KOHTPOJIEM, AKHM He 
MiCTHB KpiofqoOaBoK. TakKHM 4HHOM, MOXKIMBICTh OTPHMaHHA MapMeuiay- 
HHX Mac 13 OWIBUIOIO KIIBKICTIO 3B’A3AHO1 BOM € NII pyHTAM BBaxKaTH, LO 
JIA MOAIOHHX MpOAYKTIB Mpolec yCuXaHHA MpOXOAMTHMe MOBIVIbHILWe, a 
TepMiH 30epiraHHA 301IbLIMTBCA. 
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JIOCJIJ2KEHHA BILIMBY POCJIMHHOI CHPOBHHU 
HA ®13IOJIOTIYHHM CTAH JIAKTOBAILLI 


Oxorcbka M. I. 
KAHOUOaM MexHi4HUX HAYK, 
Ooyenm Kadeopu Oioximii, MikpoOionozii ma @izionoeli xXapuy6aHHA 
OdecbKoi HayionalbHoi akademii XapYoeUux MexHONOeIU 
om. Odeca, Vxpaina 


TeMI %xXHTTA Cy4acHOl JIOAMHM BHMarae BI Hei CTpiMKoro MIpHiHATTA 
pimens. Le crocyetbca i BHOopy pallioHy xapuyBaHHaA, AKHM 3eOiIbuIoro 
CKaqaeTbCA 3 MpOAYKTIB WIBHAKOTO pHroTyBaHHA 4H HariBdadpuKaris, 
AKI y BeJIMKIM KiJIBKOCTI IpHCyTHI Ha CyYacHOMY PHHKy Xap4oBHX Ipod yK- 
TiB. KiiHi4HO WOBeeHO, WO MOCTIMHe BKMBAHHA TakOi KI IPH3BOAMTb TO 
MOpyWIeHb B pOOOTi KHWIKIBHHKa. OKpiM CHOxKHBAaHHA HEKOPHCHHX Mpoly- 
KTIB XapuyBaHHA, WecTaOwi3yIouHui BIIMB Ha OpraHi3M JIOAMHN 3iqilic- 
HIOIOTh XIMIOMpetapatH, 31aTHi BUKIMKATH MiKpOOIOJOTI4HI MOpylieHHA, 
AKi B OibUIOCTI MaIOTb cTiMKHM xapaxtep. Ilicua Tepamii, 1k mpaByo, 
CHOCTepira€TbCA MOBWIbHe Ta HeMOBHE BIJHOBJICHHA KIJIBKICHHX MOKa3HH- 
KiB MIKpOOiOTH, a 3HWKeHHA i] BHAOBOTO Pi3HOMAHITTA UPH3BOAHTb JO 
HeoOxiqHocTi y ii Kopekuii. 3 WHxX NOSHUI KOHUeMLid WOKpalleHHaA cTaHy 
30poB’s TpoMaysH Ykpainu Ta 3HWKeHHA TeMIIB ix CTapiHHA NOBHHHa 
WouyuaTH Wo ceOe BBeAeHHA y pallioH XapuyBaHHA UPOAYKTIB 3 (PyHKIWiO- 
HaJIbHHM HaBaHTaxKeHHAM, Hallpuksiay 3 Wpo— Ta WpeOioTH4YHMH CKIayo- 
BMMH [1]. 
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B akocTi NOTeHWMHO! NpeOioTH4HO! cKaqoBOi OOpaHo BOAHMM eKCT- 
PakT HaciHHa pwxKiro. Pwoxilt OWHOpi4Ha Apa, pique O3MMa, pocMHa, 1Ka 
HalexKUTb WO poxy Camelina. Le Hetpaquuiiina cupoBuHa JIA KyIbTUBy- 
BaHHA MiKpOOpraHi3MiB, ale 3a CBOIM (pi3HKO-XiMi4HHM CKJIaOM MO2Ke 
CUIYryBaTH WIHHOIO CKIaOBOIO MaliOyTHbOro MposyKTy 3 PyHKWiOHasIb- 
HUM HaBaHTax%KeHHAM. OCHOBHHM UpOAYKT, AKU OTPMMYIOTb 3 HaciHHA 
pwxiio — oma. Iicna xonoqHoro mpecyBaHHaA BOHa Mae 30JIOTHCTO- 
XKOBTYBATHM KOJP, BUPI3HACTLCA BHCOKHMM CMAKOBHMH AKOCTAMH Hf MOB- 
HICTIO IpuyaTHa IA clow*KuBaHHA [2]. 

B JikyBasIbHUX WiIAtX PKI BHKOPHCTOBYIOTb JIA 3HWKCHHA piBHA 
UYKpy Y KpOBi, MiQBHUJeHHA TeMOTIOOIHY, MOJIMMWeCHHA 3rOpTaHHA KpoOBi, 
cTaOii3allli KpoB’ AHOFO THCKy, JiKyBaHHA HelipoepMirTis. 

Metoro HaykKoBoi poOoTH, NOcTaBHIM JOCIIVKeHHA BIVIMBy PYHKILO- 
HaJIbHO-(i3iOIOTIYHHX BUAaCTHBOCTeH HaciHHA pwKIIO Ha i3ziouori4Hy 
axTuBHicTb Lactobacillus acidophilus cnuparouuch Ha Bue 3a3HayeHy 
idpopMallito Ta aHasi3 JiTepaTypHuX JpKepell. 

Ha moyatTKy HayKOBUX OCI KeHb OyIO HeEOOXiqHO BU3HAYHTH MO%K- 
gmBicTtb posBsuTKy Lactobacillus acidophilus B wpucyTHOCTi HaciHHA pH- 
x*110. JI WOCMIKeHHA OTPHMaJIM BOJHI CKCTpaKTH CHPOBHHH 3 pi3HOIO 
MaACOBOIO YaCTKO HaciHHA, Y 3B’A3Ky 3 HCOOXIZHICTIO BHABJICHHA 3aJIe%KHO- 
CTI pOcTy KIJTHH akTOOAaH Bi KIIbKOCTI MOTeHWIMHOTO MpeOioTuKa. 

J\na xynpbtusysanusa Lactobacillus acidophilus BuxopuctoByBamu cy0- 
CTpaT: CTepHJIbHe KOpOB’s4e 3HEXKUpeHe MOJIOKO Ta BOAHI CKCTpaKTH Ha- 
cCiHHA =pwKiIO. KitbKicTb iHOKyNATy cTapToBoi oOoBoi kyIbTypa 
Lactobacillus acidophilus craHosusa 5 %. B KOHTpOUbHUM 3pa30K (MOJIO- 
KO KOpoB’s4e CTepHJIbHe) TaKOK BHOCHIH 5 % cTapTOBOi KYJIBTYPH JIaKTO- 
Oauun. KynbTHByBaHHA MpoBOAMIM 3a TemMilepatypH 37+2°C npotarom 
24 roguu. Ilicna 3aBepmieHHA Mpolecy OWIHIOBaIM piBeHb HaKOMM4eHHA 
Giomacu nakToOalma WW1axoM BU3HayeHHA HBY B | cm” cyOctparis. 

by0 BHABJICHO,LO IIpHCyTHICTb BOJHOFO CKCTpaKTy HaCiHHA PYKIIO y 
cklafl MOXKMBHOTO cepeyoBuuja He mpurHivye pict Lactobacillus 
acidophilus, a HaBiaku He3Ha4HoO, ase CTHMYJIOBaJIa Horo y MOpiBHAHHI 3 
KOHTPOJIBHHM 3pa3KoM. Hakonmu4eHHa MpoOioTHYHO! KyIbTypu y CyMilax 
3 BOJHMMM eKCTpakTaMH HacinHs pwoKito craHoBuna 1,2:10° KYO/cm?, m0 
BIQMOBIAae BUMOTaM JO MpOOiOTHYHHX 03 MiKpOOpraHi3MiB i MiATBep- 
IDKY€ MOAJMBICTh BAKOPHCTAaHHA ix y CKJIaj{i XAPYOBUX MIpOAYKTIB 3 (yH- 
KIJOH@JIbBHUM HaBaHTaxKeHHAM. 
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TOPIBHSJIbBHA OWTHKA BIOXIMIGYHOLO CKJIATY 
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om. Xapxie, Vxpaina 


3a OCTaHHi POKH, KiJIBKICTb MOTOJB’A BeMKOI poraToi xyq00u B YKpa- 
{Hl 3MCHUIYeTbCA Ta, BIAMOBIZHO, BINOyBaeTbCaA ayiHHAM OO’eMiB BUpOO- 
HHUTBAa MOJIOKa Ta MOJIOUHUX IPOAYKTIB, TOMY BCe OisIbWIa yBara NpHAIIA- 
€TbCA KO3HHOMY MOJIOKY, 1K HOBOMY BUY CHpOBHHH JI MOMONHOI Mpo- 
MHCJIOBOCTI. 

Typmanu B OHH ros0c CTBEPAKYIOTb, WO KO3HHE MOJIOKO HDKHILIe Ta 
CMauHillle, HK KOpoB’ ade. Ti, AKHM BOHO He MOMOOaeThCA, TOBOPATS TIPO 
Horo HelpHemMHui cheuMpiyHui upucmak [1, c. 12]. Hpore, nonnt nace- 
JICHHA Y CMO%KHBaHHi BHCOKOAKICHHX MOJIOUHUX UPOAYKTIB 13 KO3HHOTO 
MOJIOKa Ha CHpH, CHp KMCJIOMOJIOYHHM Ta Ha MacJIo MocTIMHO 3poctae. Ha 
TYMKy (paxiBliB MOMOUHOI NPOMHCIOBOCTI Ta BYCHHX Le MOB’13aHO 3 THM, 
Wo Oiosori4Ha Ta Xap4oBa WIHHICTb MaCJIa 3YMOBJIeHa MiBHUCHHM BMIC- 
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TOM (61,5-82,5 %) MouO4HOrO 2KHpy Ta HasBHICTIO B HbOMY 2%KHPHHX KHC- 
JIOT, IJO BHKOPHCTOBYIOTLCA OpraHi3MOM JIIOAMHM It CHHTe3y HeoOxid- 
Hux HOMy OpraHidHHx peyoBuH [2, c. 10]. 

Memo oocaidscens 6yn0 T1poBeeHHA NOPIBHAbHOTO aHalli3y O10xi- 
Mi4HOrO (XKHPHO — KHCIOTHOTO) CKIay KOpOB’s#4OrO 1 KO3HHOTO MOJIOKa 
Ta MacJla, BHrOTOBIeHOrO 13 OTPHMaHHX Mp ix ceMapyBaHHi BepLIKIB 
2KMPHICTIO 37% crocobom 30uBaHHA. BiZOMO, LO KO3HHe MOJIOKO 3a (pi3H- 
KO-XIMISHHMM MOKa3HHKaMH BITPI3HACTBCA Bi, KOPOB’AYOFO TiTBUIIeCHHM 
BMICTOM MaiKe ycix, KPiM JIaKTO3H Ta BiTaMiHiB rpymu B, KOMMOHeHTIB, y 
TOMY 4c, MacoBoi yacTKH x«Kupy. IIpote, 3a opraHouenTHYHHMH MOKa3- 
HHKaMH AK MOJIOKO, BEPUIKH, WJO OTPHMaHi Bi Horo cellapyBaHHA, Tak i 
MaciIO Ha ix OCHOBI, BIAPI3HAETECA Bi BIOAOOaHb OiIbUIOi YacTHHN Hace- 
JleHHa YkKpaiHv 1posBOM IIpucMaky 1 3alaxoM 2%KHpo-norTy ki3 [3, c. 214]. 

XIMI4HI XapaKTepHCTHKM KO3HHOTO MOJIOKa MOXKYTb OYTH BUKOPHCTaHi 
UIA BUPOOHHUTBa Halipi3HOMaHITHIMMX MpOAyKTIB. YTIM, BUCOKOAKICHI 
MpOAYKTH MOXKYTb OYTH BHTOTOBJECHI TIIbKH 3 KO3HHOFO MOJIOKa XOpoloi 
akocti [4, c. 2728]. Cag BIAMITUTH, IO iHOpMallia IIpo HasBHICTb po3- 
poOseHoi TexHosorii BepLIKOBOrO MacJla 13 KO3HHOrO MOJIOKa, Ha TIPOMHc- 
JIOBIM OCHOBI, B JOCTYMHii HayKOBIli JTepatypi, BiACyTHA. 

BigOip 3pa3KiB MOJIOKa JBOX BHUB MOJIOKa Bi rpyuH 13 10 romiB KopiB 
Ta KI3, IPOBOAMBCA Ha MOJIOUHO-TOBapHili cbepMi HaBuaJIbHO-MpakTM4HOro 
yeHtpy (HII) Xapxiscekoi Wep2xKaBHoi 300BeTepHHapHoi akayeMii. 

Ilaptii Macia i3 BepIKiB, OTpHMaHHX Ti 4ac celapyBaHHA KO- 
pOB’A4OrO Ta KO3HHOTO MOJIOKa BUPOOMAJIM y HalliB-MIpOMHCIOBHX YMOBax 
Kaepu TexHooril MepepoOKu, cTaHyapru3alii Ta TexXHiMHOrTO cepBicy 
BHUe BKa3aHOro BHUOro HaBYabHoro 3aknany. JlocmuimKeHHA Pi3HKo- 
XIMIUHHX MOKa3HHKIB 3pa3KIB MOJIOKa, O1OXIMINHOTO CKIay MOwIOKa Ta 
Macila IpoBOAHIM B NaOopatopil Incrutyty TBapHHHuuTBa HAAHY, uo 
po3TamoBaHHi B cemuu Kyminuyi XapKiBcbKoi obsacti. 

TlopipHabHl pe3yIbTaTH JOcIIpKeHb (pi3MKO-XiIMIYHHX TMOKa3HHKIB 
3pa3KiB KOPOB’AYOrO Ta KO3HHOTO MOJIOKa HaBeyeHo B TaOsmHUi 1. 
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Tadsmusa 1 
@i3nko0-xiMi4dHi NOKa3HHKH 3pa3kKiB KOpOB’A4OrO Ta KOSHHOLO MOIOKa 



























































Bug Mow0Ka 
Tloka3Hnku ; 

KoposB’s4e Ko3HHe 
Macoga yacTKka,% 
—KMpy 4,31+0,34 4,95+0,16 
— OuiKa: 
(3arasIbHOro) 2,90+40,23 4,06+40,10 
(HeOIKOBOTO) 0,16+0,07 0,27+0,03 
— akKTO3u 4,86+40,34 4,82+0,15 
— CYXHX peyoBHH 12,35+0,45 14,08+40,22 
— CYXOro 3HeX*KHPCHOTO MOJIOUHOLO 3aJIMLIKy 8,04+0,38 9,14+0,18 
(C3M3) 
Touka 3amep3anHa °C 0,55+0,14 0,55+0,1 
Tutpopana KuCuIOTHICTE, °T 18+2,3 15,0+1,0 
Kimpkicrb coMaTH4HuX KITHH THC./ CM” 774,0+27,1 437,0+11,0 

















I3 qaHux TaOn. | BHAHO, WO MacoBa 4acTKa 2%KUpy, MOKa3HHK 3araJIbHOI 
Ta HeOWKOBOI (OpMH OiIKa, CyXHX PCYOBHH, CYXOrO 3HEXKHPeHOrO 3aIIH- 
uky (C3M3) kKo3MHOro MOJIOKa BHABHJIMCb, BIAMOBIAHO, Ha 0,63 %, 
1,16 %, 0,11 %, 1,73 % Ta Ha 1,1 % OibUIMMN, HK AHAOriTH1 NOKa3HHKu 
Kopos’ayoro (P = 99,0 ta P = 99,9 %). Y Kko3HHOMYy MOJIOM, MicTHIaca 
Menta Ha 337 Tuc. B 1 cM KitbKicTs COMaTHUHUX KIITHH, HDK y KO- 
poB’suomy Mosioni (P = 99,9). Lle cBiquuTb pO MOXxKJIMBICTb Horo Mepepo- 
OKH Ha WIMpOKHM aCOpTHMeHT Ai€THYHUX UPOAYKTIB XapuyBaHHA, y TOMY 
4c Ha Maco. AHaJi3yBasIM 2%KHPpHO-KHCIOTHMM CKIay, KOpoB’suoro Ta 
KO3HHOTO MOJIOKA, Pe3yJIbTATH OCI VKeHb AKHX HaBeeHO B TabmMIHi 2. 





















































Tadsmusa 2 
7KUpHO-KUCOTHHH CK1a (BOX BHIB MOJI0Ka, Yo 
Ha3Ba 2*KHPHHX KHCJIOT Buy Mosi0Ka 
Ta ixniii ingeKc Kopos’s4e Kosnne 
Kampioza C 0,5+0,03 1,4+0,02 
Kampinosa C 19 1,3+0,03 2,4+0,03 
Jlaypinosa C 15 2,4+0,03 2,9+0,03 
Mipuctooneinosa C 14 9,3+40,02 9,2+0,02 
TlanbMiTuHopa C 16 30,4+0,03 30,1+0,03 
CreapuHosa C 1 11,9+0,04 11,2+0,03 
OneiHosa C 1g. 26,6+0,08 25,3+0,05 
JliHomesa C 18.5 2,0+0,02 1,9+0,03 
JliHomeHosa C 18-3 1,0+0,01 1,1+0,01 
I3 nux nenacuyenux 29,6+0,11 28,3+0,05 
I3 Hux eccenyiatbnux 3,040,02 3,0+0,02 
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I3 qaHux Tad. 2 BUHO, WIO B KO3HHOMY MOJIOM BMICT KalIpiIOBoi, Ka- 
IIPOHOBO!I Ta JaypiHOBOi %*XMPHUX KHCJIOT, HOPIBHAHO 13 BMICTOM aHaJIOri4- 
HUX KHCJIOT B KOPOB’AYOMY MOJIOMI, BUABMBCA OIbUIMM Ha 0,9 %, 2,8 % 
(P = 99,9 %) Ta 0,5% (P => 95,0 %), BinmoBiqHo. pote, B Ko3MHOMy MO- 
TOW Oys1a MCHIWa KIKICTb, HDK B KOPOB’AYOMY TaKHX 2%KHPHHX KHCJOT, AK 
TlaIbMITHHOBOI, CTeapHHOBOI, OeiHOBOI Ta HeHACHYCHUX %KUPHHX KHCJOT, 
BINHOBIZHO, Ha 0,2 %, 0,7 %, 1,3 % Ta Ha 1,3 % (P = 99,0 %). Menta Kib- 
KICTb H€HaCHYeHHX %KHPHHX KUCIIOT B KO3HHOMY MOJIOM CBIZYHTb IIpo 
Teujo MeHINy OiONOri4Hy WiHHICTb KO3HHOTO MOJIOKa, MOPiBHAHO 3 KO- 
poB’s4uuM. OTpuMaHi B Upoleci celapyBaHHaA BeplIKH MepepoOsaH Ha 
BePIIKOBe MaCJIO MeTOJOM 30MBaHHA. BcTaHoBsIeHO, UIO BMIiCT MacoOBOi 
YaCTKH X%KUpy OOOX 3pa3KIB MaCJIa CTaHOBUTb 82,5%, WO MO3BOIAE BiHEC- 
TH ix Wo knacy «ExcTpa». 

Pe3yNbTaTH JOCIIPKeHb TOPIBHAIbHOrO aHasli3y %*XHPHO-KMCIOTHOTO 
cklayy MacJia 13 KOpoB’ #4Or0 Ta 13 KO3HHOTO MOJIOKa HaBeJeHi B Taos! 3. 





















































Tabs 3 
7KUpHO-KHCIOTHHH CK1a]| KOPOB’A4Or0 Ta KO3HHOFO MacsIa 
Ha3Ba 2*KHPHHX KHCJIOT Buy Mow10Ka 
Ta ixniii ingeKc Kopos’s4e Kosnune 
Kanpisiopa C 0,5+0,03 1,4+0,02 
Kanpinosa C 49 1,3+0,03 2,4+0,03 
Jlaypinosa C 1, 2,4+0,03 2,9+0,03 
Mipnctooneinosa C 44 9,3+0,02 9,2+0,02 
TlanbMituHora C 16 30,4+0,03 30,1+0,03 
CreapuHosa C jg 11,9+0,04 11,2+0,03 
Onsreinosa C 18.1 26,6+0,08 25,3+0,05 
Jlinomesa C 13.9 2,0+0,02 1,9+0,03 
Jlinomenora C 18.3 1,0+0,01 1,1+0,01 
I3 nux nenacuuenux 29,6+0,11 28,3+0,05 
Cyma sinoneeoi ma tinoneno6oi 7KK 3,0+0,02 3,040,02 























I3 qaHux TaO. 3 BHAHO, WO B KO3MHe MacyIO Mepelitina Oba KiIb- 
KICTb HH3bKOMOJICKYJIAPHUX IKMPHUX KHCIOT (BI Cg WO Cy2): KattpioBoi, 
KalipiHoBoi Ta saypinoBoi XKK ua 0,9, 1,3 Ta Ha 0,5%, HK B KOpoB’ aye 
MacJIO Ta MCHIa KiJIbBKICTb BACOKOMOJIeCKYyJIAPHUX IKK i3 MOJIeKyJIAPHOIO 
Macoto Bid C14 40 Cys BigmoBIqHO, Ha 0,1; 0,1 Ta Ha 0,7 % (P = 99,9 %). 
Brule BKa3aHi H13bKO-MOJICKYJIAPHI X9KHPHi KUCIIOTH € BIAMOBILaIbHUMH 3a 
TIpOAB B MacCJi IIpucmMaky i 3alaxy %upo-MoTy Ki3. CyMa HeHacw4eHHx 
%KMPHUX KHCOT y KO3HHOMYy Macili Oya Ha 1,3% MeHIIOIO, HDK y KO- 
poB’syomy. 3a pe3yibTaTaMu JerycTaliMHol OWIHKM Bue BKa3aHoro 
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MpOAYKTy 13 KO3HHOrO MOJIOKa, Oy0 MIATBepAyKeHO HasBHICTb B HbOMYy 
IIpHcMaky i 3allaxy %KMpO-MOTy Ki3, AKi OiIbUIa YaCTHHAa CMO2%KHBAYI MO- 
OYHO! UposAyKuil B YKpaini cnpulimae, AK Bally. 

BucHoskn: 

1. )KupHo-KucHOTHHM CKIa, KO3HHOTO MOJIOKa BIPi3HACTBCA BI KO- 
POB’AYOrO HasABHICTIO OIbUIO KIIbKOCTI HH3bKOMOJICKYJIAPHUX %KMPHUX 
KUMCJIOT, BIANOBIJasIbHUX 3a IPHCMaK 1 3allax %KUpO-HOTY Ki3. 

2. pu BuroToBsieHHi Maciia 13 KO3HHOrO MOJIOKa HeOOXiAHO 3acTOCO- 
BYBaTH OiOTEXHOJOTI4HI MIAXOU, CIIPAMOBAaHi AK Ha MiABUUIeHHA OiosOri- 
YHOI IHHOCTI MacJia (30iJIbLICHHA B HbOMY KIJIbKOCTI HeHacHyeHux IKK), 
TaK 1 Ha HIBeJIOBAHHA B HBOMY IIposABy OCOOMMBOCTeM KO3HHOFO MOJIOKa. 
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Cheese mass are fermented milk products made from sour milk cheese, 
with the addition of cream, butter, fillers, food additives [1, p. 4]. 

Sour milk cheese, which is the main raw material in the manufacture of 
cheese products, has many useful properties, in particular, normalizes the 
gastrointestinal tract and enriches the human body with valuable minerals, 
trace elements, essential amino acids [2, p. 95]. 

In terms of organoleptic characteristics, cottage cheese products must 
meet the requirements of: have a soft soft, smear-like consistency, white or 
cream-colored in color, uniform throughout. Taste and smell — pleasant, 
milky, without foreign flavors and smells [1, p. 6]. 

The dairy industry is focused on the use of a wide range of traditional 
and novel stabilizer-forming food additives to shape the structure of the 
dairy product. Stabilization systems are represented by a number of 
compounds, more often carbohydrate in nature, which by their structure 
and physical and chemical properties play the role of thickeners, 
emulsifiers, stabilizers, substances for water binding. [3, p. 272]. 

As fillers having hydrophilic properties, we are suggested to use 
carrotin candieds. In Ukraine, there are carrotin candieds, made in 
industrial conditions (TM Yarosvit), but in terms of shape, quality and 
price, this product does not meet the requirements for raw materials that 
can be used in the production of cheese mass [1, p. 8]. Thus carrotin 
candieds were made according to its own technology and recipe. 

Carrots are one of the most traditional and affordable sources of 
carotenoids in the food ration. Among the carotenoids of carrots, carotene 
is 95%. Most of them are a-, B-, v-carotenoids and lycopene. For the 
absorption and conversion of carotene into vitamin A, the form in which 
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carotene and its related substances are introduced into the body is very 
important. Carotene, which is introduced into the body in the form of 
dehydrated herbal remedies or extracts, is much better absorbed when 
simultaneously consuming fats. From dried carrots, 35% of carotenoids are 
converted to vitamin A [4, c. 13-14]. 

Was developed a recipe for cheese mass containing 80% sour milk 
cheese, 2% cream, 1% sugar, carrotin candieds (10 and 15%). The choice 
of the optimal amount was based on the observance of the principle of 
preservation of organoleptic and physicochemical parameters characteristic 
of the cheese mass with fillers. An analysis of the physicochemical 
parameters of our cheese mass with carrotin candieds showed that the fat 
content of the product was 23%, which contributes to the assimilation of 
carotene. 

The organoleptic characteristics of the cheese mass with carrotin 
candieds are shown in Figure 1. 


Consistence 





The contro! sample 


Cheese mass 
containing with 10% 
carrotin candieds 


Taste and 
smell 





Appearance 


= Cheese mass 
containing with 15% 
carrotin candieds 





Color 


Fig. 1. The organoleptic profile of the samples that were investigated 


From the organoleptic profile it is visible that the cheese mass with car- 
rotin candieds in the amount of 10% has better performance than the prod- 
uct containing 15% of candieds 

Cheese mass with carrotin candieds has positivete organoleptic 
characteristics, has a higher nutritional value — enriched with carotenoids, 
vitamin C, E and betanin, which act as antioxidants. The production of this 
product makes it possible to expand the range of cheese masses and give it 
functional properties 


91 


International scientific and practical conference 





References: 

1. SSTU 4503: 2005. «Cheese products. General Specifications» 

2. Moiseeva L.A., Romanchuk I.0., Rudakova T.V. Increasing the 
biological value of fermented milk products for baby nutrition. 
Proceedings of the Vinnytsia National Agrarian University. Series: 
Technical Sciences, 2015. Vip. 1(2). P. 94-98. 

3. Sevastyanova O.V., Pylypenko L.M., Makovskaya T.V., Goncha- 
rov D.S. Low-fat cheese desserts with plant biocorrectors. Scientific notes 
of Taurida VI Vernadsky National University. Series: Technical Sciences, 
2018. T. 29 (68), No. 2. P. 272-278. 

4. Snezhkin Yu.F., Petrova Zh.O., Pazuk V.M. Hydrothermal 
treatment of functional raw materials. Odessa National Academy of Food 
Technologies. Scientific works, 2012. issue 41, Vol. 1.—P. 13-17 


IHTEHCH®IKAINA CTEPHJII3ANl ®PYKTOBAX KOHCEPBIB 


@Wejopos B.T. 
OoKmop mexHi4HUuXx HayK, npodecop, 
npoqecop kagdeopu npukiaonoi instcenepii ma oxoponu npayi 
YmMauncoKo2z0 HaYiOHabHOZO yHigepcumemy Ccadienuymea 
m. Yuane, Yepxacexa o62acmb, Yxpaina 


Kenko O. I. 
KaHOudamM mexHi4unUux HayK, OoYeHM, 
Ooyenm Kadedopu npuknaonoi inotcenepii ma oxopoxnu npayi 
Yuancokoz0 HaYyioHabHO2o yHigepcumemy cadieHuymea 
m. Yuanv, Tepxacoka o61acmb, Vxpaina 


Kenko B. M. 
KAHOUOaM CKOHOMIYHUX HaYK, OOYeHM, 
Ooyenm Kadeopu nidnpuemnuymea, mopzieni ma bipotcoeoi OialbHocmi 
BinoyepkiecoKkozo Hayionalbuo20 a2papuozo yHigepcumemy 
om. Bina Llepxea, Kuiecoxa obnacmb, Vxpaina 


92 


Prague, Czech Republic December 27-28, 2019 





Jlicopnit I. O. 
KaHOUOaM MexHiYHUX HayK, OOYeHM, 
Ooyenm Kaqeopu aepoinscenepiit 
YuaucbKo20 HayionalbHoeo yHigepcumemy cadienuymea 
m. Yuano, TepxaceKxa o6nacmb, Vxpaina 


JIy3aun IT. Pr. 
KaHOUOaM MexHIYHUX HayK, OOYeHM, 
Ooyenm Ka@eopu ClibceKOzocnoOapcbeK0z20 MaWUHOOYOY6aHHA 
LenmpajbuoyKpaincoKoz0 HaYyiOHalbHOz20 MexHi4HOzo yHigepcumemy 
m. Kponuenuyoxuu, Vxpaina 


Jlocuimkypaim HalilIpoctilly MOKIUBICTh iHTeHCH@ikallli MiqBeqeHHA 
Ta BIJBeAeHHA Ii Yac cTepui3alli (PpyKTOBHX KOHCepBIB B CKIAHHX OaH- 
kax CKO-83-1. Buxogvim 13 NpHMyueHHA, WO Cupon Ta sroqu 4M MOH 
OYAYTb WBHWe MporpiBaTucs Ta OXOOMKyBaTHCA, AKIO OAHKH B ABTOK- 
JlaBl po3TallOByBaTH He BEPTHKAJIbHO, a TOPH3OHTAJIbHO. 

B HoBoMy MO0%KeHHI BMICT OaHKH Oye CTHKATHCA He TIIBKH 3 CKJIA- 
HMMM CTIHKaMH, alle Hi 3 MeTaJIeBOIO KPHIIKOIO, WJO Ma€ MOKpallMTH Terl- 
mooOmin. Kpim Toro, WHpKyIAWia CHpory B rOpH30HTaJIbHIi OaHti MoxKe 
MOKpalHTucsa 3a PaxXyHOK 3MCHIICHHA BEPTHKAJIbHOFO po3Mipy, a We IpH3- 
Beye JO BUPiIBHIOBaHHA TerOonepeHeceHHaA B OaHUl. 

JlociKeHHA MpOBOAMIM 13 MOJYHHYHHM, BHWIHeEBHM Ta CJIMBOBHM 
KOMIOTaMH B JIaOopaTOpHUX YMOBax 13 JOTPHMaHHAM (pOpMysIM CTepHsii- 
3auii. BukopHcTOByBaJIH MIHiaTIOPH! aTYHKU TyCTHHU TemOBOrO HOTOKy 
i Temuepatypu [1, 2]. 

Mixkpotemomip — We maTiBka TOBUIHHO!O 0,5-0,7 MM. Ta iamMeTpom 5- 
7 MM. 3 He eJIeEKTpONpOBIAHOrO MatTepiasly i3 BOyOBaHii B Hill BesIMKIi 
KIIBKOCTI AHepeHuiaIbHuXx TepMoniap, cai AKHX BUBeeHO Ha IpoTUse- 
%KH1 CTOPOHH maTiBKH. EnekTpH4Huli CMrHas TemoMipa € MponopuiitHHuM 
rycTHHi Tem0Boro noToKy y Br/m’, mo mpoxo_uTS vepes muatiBKy. B 
OJHY 3 MOBepXOHb TeMIOMipa BMOHTOBaHO TapsAyHi claii TepMonapu AIA 
BUMIplOBaHHA TeMIepaTypH B I{bOMy MICIII. 

Mixkpotemomip 3 TepMonaporo 3aKpiIWIOBaIH WO ATOAM WOJYHULM TO- 
HKHMHM TYMOBUMM KiJIbIAMH, JO WeHTpy ATOMH 3akslayqanw OKpemMul criali 
TepMonapu. Aroaxy po3MilllyBaiu y HWKHBOMY Wapi 0 WeHTpy OaHKH, 
TeWIOMip OyB po3TalioBaHHit Oia WHa OanKu. Ilin’eqHyBanbHi ZpoTu 
BUBOJMIM Yepe3 TYMOBE KiJIbUe KPHLIKH JO repMeTu3alil Oanku. Dopmysia 
cTepumi3amii ckmayama (20-15-25)/85. 
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liq uac miqviomy Temiepatypu rpiroyol BOA rycTMHa TerIOBOrO I0- 
TOKY JO ATO 3pocsa Ip BePpTUKaIbHOMY pO3TAaIllyBaHHAM OaHKH MalKe 
no 900 Br/m’, nami y 3B’s3Ky 3 HporpiBaHHAM BHYTpilHix YacTHH KOMNO- 
Ty WaBHO 3HWKyBallacb 10 Hy. [pu ropH30HTaIbHOMY pO3TAalllyBaHHl 
OaHKH 13 HOBHMM sTOaMM Ta CHpOnlOM MIK TemJIOMpuTOKy ckyIayaB 
1000 Br/m’, a Ha woctiii xBHIMHi OXONOIPKeHHA TOMiHABCA 3HaK, TerWIO- 
BiIBeIeHHA Bi ATOAM 3poctano mocTrynoBo 0 500 Br/m’. B mepuiomy 
BUMAaIKy TelwoTa IpOAOBKye MOCTyMaIH WO ATOAU MpoTArOM HarpiBaHHa, 
TacTepu3allli Ta OXOIOJPDKeHHA. 

IlpoxomKeHHA TeMIOTH 10 BHYTPIMIHIX MpollapKiB BHINHEBOrO KOMIIO- 
TY OCI KyBaIM 3a NOMOMOTO!O BOX KOMIMICKTIB TeMIOMIpiB. OHH 13 
HUX PO3TalOByBasIH y WHa OaHKU, IHWIMH B WeHTpi Oanku. Hay yum m0- 
JOM B CHpOri po3sTalloByBasIN rapruuli cali TepMomapu. 

IIpu BepTukaIbBHOMYy T10j102%KCHHI OAHKH ryCTHHa TerIOBOrO NOTOKYy 0 
T07a, posTalioBpaHoro y Ha OaHKu, carana 1500 Br/w’, a B WeHTpi — 
Jmine 600 Br/M’, IIPH TOPH30HTAaIbHOMY — 0 OO0X MIONIB MaipKe OAHOUA- 
cHo Ha pisui 1200 Br/m’. 

Po3noAi TeMONPUTOKIB Yepe3 CTIHKY OaHKH Mi Yac HarpiBaHHsA, Mac- 
Tepu3allli 1 OXONOIKeHHA OCI KyBaIM Ha coKax Ta cupomax. IIpu Bep- 
THKA@JIbBHOMY PO3TAIlIyBaHHi TeIIO IpHTOKH Yepe3 KpHIIKy OaHKu Ha Mops- 
OK HWK4Ye 13-34 MOBITPAHOrO MpollapKa, Ip TOpH30HTAIbHOMy — BOHM € 
HaliBuuMu. Entop TemIOBHX MOTOKIB 10 BUCOT1 WHIiHApM4Hoi ywacTHHU 
OaHKH 3MIHIOETBCA 3 WOUATKOM OXOJIOJDKCHHA, WLO CBIQYTb MIpoO iHBepciro 
KOHBeCKTHBHUX Ted B OpozyKTi. [pu ropu30HTaIbHOMy po3TalllyBaHHl 
B3HWKYETBCA HEPIBHOMIPHICTh TeMIOMIABeAeHHA Ta 3pocTae Horo iHTeHCH- 
BHICTb. 

3MiHeHHA MOOKeHHA OaHKH He MOTpeOye icTOTHHX 3MiH B KOHCTPyK- 
IidX CyYYaCHHX aBTOKMABIB Oe3lepepBHOi Ail. 
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AKTHBOBaHe ByTiJIIA (AB) € OJHMM 3 YHCICHHUX Pi3HOBHAIB ByTIeLe- 
BUX MaTepialiB, BJIACTHBOCTI 1 XapaKTeEPHCTHKU AKUX 3MIHIOIOTBCA B IIH- 
POKHX Me@%Kax, WO 3YMOBJIIO€ MpakKTHYHy HEMOXKIMBICTh KacudiKalii 
TaKUX MpOAYKTIB Ha OCHOBI iH(opMalii mpo ix xiMiuHuli cKnay. Taka Biy- 
MIHHICTb y XapaKTepHcTHKax 1 BIacTHBocTax AB B leplly 4Yepry MoACHIO- 
€TbCA OCOOMMBOCTAMH MpocTopoBoi Oyo0BUM ByrsIeleBorO CKeyeTa, CIIB- 
BIJHOWeCHHAM MOro MopyBaTOCTl, a TaKOK XiMIYHOFO CKIay ByrIeleBoro 
matepiany. Y 2015 p. cBiropuli npomucnoBnit BunycK AB cxnagaB ~500 
Tuc T, Up yactyi CIUA Onn3pKo 240 Tuc T. OcHoBHy 4acTKy CTaHOBHTb 
TpaHyJIbOBaHe BYTIJWIA, IJO BAKOPUCTOBYETbCA B 3aCOOax KOJIEKTHBHOFO Ta 
iHqMBiyanbHoro 3axucty. Y CLUIA BunyckaroTs qo 60 % mMopomtKoBoro 
AB, WO 3aCTOCOBYIOTLCA IPH OYMUICHHI BOAH, WYKPOBIM MpOMHCIOBOCTI 
Ta iHWIMX piqMHHoda3sHux mpouecax [1, c. 139]. CraHom Ha cborogHi mpo- 
MucOBoro BupoOHHUTBa AB B YxpaiHi He icHYy€, WO 3MYLIye 3a0BOJIb- 
HATH WOTpeOu arpompomucsoBoro KomiieKcy (AIIK) 3a paxyHok immopty 
Byrisia 3 Kutato i Pocii. 

HaviOim ui parioHasyIbHUMH Ta CKOHOMIYHO JOIUWIbBHAMM BBaxKalOTBCA TeX- 
HOJIOTI| OTPHMaHHA BYTIeHWeBHX MaTepiasiB 3 BTOPHHHO! CHpOBHHH (Oiomacn). 
J\o nepepar cnoco6y oTpuMaHHa AB 13 JIrHOLeIOO3HUX BIAXOIB (lIKapa- 
JLyIM TOpixiB, (PpyKTOBUX KICTOYOK TOMO) HalexKarTh [2, c. 771]: 

— BHCOKI acopOuiMHi Ta MexaHi4Hi XapaKTepHiCTHKM OJepxKyBaHoro 
BYTIJIIA; 

— JOCTYHHICTb O10MAaCH, WO € MOCTIMHO BIHOBJIOBaHOIO CHPOBHHON; 
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— MOXKJIMBICTh OTPHMaHHA TOBaPHO! MpoAyKUMi 3 OAHOUACHOIO yTHIII3a- 
Ilero GaraTOTOHHaxKHUX BIIXOJIB. 

AK BUXiJHY CHpOBHHY BHKOPHCTOBYyBaIM CYMIL WkapaslyiH BOJIOCb- 
koro ropixa Juglans Regia L. 1 3BiIbHEHMX Bi Aep KiCTOUOK aOpuKoca 
Prunus Armeniaca L., toypi0HeHux Wo po3mipy 1-2 mm. Lleti Tun Oiomacu 
UWIMpOKO po3lmoBcios»KeHHi Ha TepuTopii Ykpaiun i noTpebye 3HayHHXx 
THWIOM, Wid cKaqyBaHHa. Bu3HauveHHa MIO WHTOMOi MOBepXHi (Syy7) 3a 
MeTHJICHOBHM OJIaKHTHUM, MOBHOI CTaTH4HO! OOMIHHO emHocTi (IICOE) 
Ta HOQHOFO YHCa 3pa3KiB BYIIeWeBHX MaTep1asiB 30iMCHIOBAaIIM 3riqHO 0 
3alIpONOHOBaHHx paHilie MeTogHK [3, c. 109]. 

3 MeTOIO TJBULeHHA COpOMIMHHX Ta IOHOOOMIHHHX BIaCTHBOCTEel CH- 
posunn ii niqgapanu TepMiuHiii axruBatii mpu Temneparypi 300 °C. [na 
oTpuMaHHa AB, TepMi4HO-akTHBOBaHy CHpOBMHY WifWaBaM XxiMi4Hil 
Mogudikanil. Ak MogqudikaTOpH 3acTOCOByBaIM HiTpaTHy KucIOTy 45 %; 
TepoKcuy, BozHIO 30 %; Mogudikyrouy cCyMil, WO cKaqanacb 3 40 % 
KapOamizy, 40 % Bogu i 20 % optodochopHoi kucnoTu 85 %. TpuBasicTa 
Tpolecy MoOAMikyBaHHA CTaHOBHa 6 roy Mp MepeMiLyBaHHi CyMilli Ha 
MarHITHii Minami. ToTOBHM MpOAYKT BIAMMBAIIM Bi, 3asIMIIKIB KMCIOTU 
BOJOIO WO HeliTpasIbHOi peakUii 3a yHiBepcasIbHUM iHAMKaTOpOM Ta BHCy- 
UlyBasIM 0 NocTiMHO! Macu pu 10045 °C. 

PesyibTaTH BH3HadeHHA HOAHOTO YUCIa 3pa3KiB BUXIZHOi CHPpOBHHH Ta 
eKCIepHMeHTaIbHUX 3pa3kiB AB mpeyctaBseHo Ha puc. |. 
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Buxigua cuposuHa Buxigua cupopyHa AxkTuBHe Byrimia AKTHBHe Byrimia AKTHBHe Byrimia AKTHBHE Byrinna 
nicns TepMiuHoi +MogHpikoBaHe 45% mogudixopane 30% Mmomudixopane AP-3 
akTHBallii NHO3 H202 H3P04+CO(NH2)2 


Puc. 1. Hoque unca0 ekcnepuMeHTabHHX 3pa3kKis 
Ta BUXi{HO! CHpOBHHH 


Vogue ucno uacTo BUKOpUCTOBYETBCA JUIA OK MiKpOropucroi cTpyK- 
TYpu ByrIeveBux MaTepiauB. B pesyibTaTi MOAM*PIKyBaHHA CHPOBHHH Tepo- 
KCHJOM BOJHIO JOCATA€TBCA 3Ha4He TMIABHUJCHHA OJ MiKponop y CTpyKTypi 
AB — 3 6,5 mr/r yo 13,2 mr/r. OnHak We 3Ha4eCHHA 3HAYHO MeHILe, HK y 3pa3- 
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Ky Upomucsoporo Byriwwia Mapku AP—3 ((TOCT 8703-74). Inui Metoau Mo- 
udikyBaHHA MABHLULYIOTb HOHE YHCIIO y 3Ha4HO MCHILOMY CTYTICHI. 

MogndikyBaHHa cHpoBuHn 30inbuTye S,,, MaTepiany y 2,8 pa3n 
(351 m/r go 140 m’/r). Take 30imbmIeHHa TO3BONMTS JOCArTH 3HayeHD 
OIbLIAX HK B IPOMHCOBUX aHasoriB (puc. 2). 


& 100 + 

% [ 

g [ 

i i i i i 
ot 


Buxigna cupopnHa Buxinna CHPOBHHA Axtupxe Byrimia AKkiuBHe Byrimia AKTHBHE Byrinia a ena 
nicna TepMidHoi Monudixosaze 45% Moguixosane 30% mogmixosane - 
aKTHBalii NHO3 H202 H3P04+CO(NH2)2 





Puce. 2. [[nonja mHTOMO! NoBepxHi eKcHepHMeHTAJIbHHX 3pa3KiB 
Ta BHXiHO! CHpOoBHHH 


30ibWICHHA MMTOMOI MOBEPXHi 3pa3KiB MO%KHAa MOACHUTH BUJIYYCHHAM 
JUTHIHOBO! CKIaOBOi CHPOBHHH, a TaKOX%K eCTpPyKI{ielo JIeTKUX OpraHiy- 
HUX Ta CMOJIMCTHX cnouyK. B pe3yibTaTi MABHULYeTbCA 3arasibHa MOpHc- 
TICTb MaTepialy, IpH4oMy, YacTKa Mikponlop (HaOMWKeHO BUpaxkeHa Yepe3 
BeIM4HHYy HoAHOrO ycua) cTaHoBUTS 10-20%. Taxe AB Moxua knacudi- 
KyBaTH AK Me30nopHcte. Ak i y BHMaKy 3 MOAHUM 4MCIIOM, MaKCHMaJIbHe 
B30LIBIICHHA Sy, BLNOYBA€TbCA IPH BUKOPHCTAHHI B AKOCTI MOAM*ikKaTopa 
H,0O>. 

B pe3yibTaTi MOANikyBaHHA HalicyTreBiue nigBuuyeTbca ITCOC 
3pa3KIB, OCKIJIbKH Ip WbOMy MOBepxXHA BYyrJiel[eBoro MaTepialy IMIIper- 
HY€TBCA PYHKUIOHAIbHUMH rpyiamMu Moyupixatopa: —H; —PO,; —NO3; 
NH, (puc. 3). pu sacrocypanni H,O, nopepxua ByrseleBoro MaTepialy 
JOaTKOBO OKHCJIFOETBCA. 
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Buxigua cupopuHa Buxigna cuposyHa AKTuBHe Byrimia AKTMBHe ByTilia AKIMBHe Byrimma AKTMBHE ByTiMla 
icna TepMiuHoi MogHbiKopane 45% Mogupixopane 30%  Monndixopane AP-3 
aKTHBallii NHO3 H202 H3P04+CO(NH2)2 


Puc. 3. IICOE ekcnepumMentasbHHx 3pa3KiB Ta BHXi{HOl CHPOBHHH 


Ortpumane AB Moxe OyTH 3acTOcoBaHe B TIpolecax BHJIYYeHHA MOJIIO- 
TaHTIB 3 PiNKHX CepexOBHI. OFHUM 3 AOUWIbHUX UWIAXIB MpOMHCIOBOI 
iMIIeMeHTalii Takoro AB cli BBaKAaTH BUJIYYCHHA COseH X2KOPCTKOCTI 3 
OOOpoTHHX BO] KOTeJIBHHX YCTaHOBOK, a00 BHKOpHcTaHHA Moro y noOyTo- 
BUX (iIbTpax NOM’ AKWeHHA BOWH. PesynbTaTH MadopaTopHoi armpobanii 
ekcnepuMentambHoro AB juia BuyueHHa ioHiB Ca™* i Mg~* 3 MogenbHux 
PO34HHIB KOHIeHTpariero 0,05 M Hapeyeuo Ha puc. 4. 


mCa2+ mMg2+ 


Buxigua cuposuna Buxigua cuposyHa AxktTupHe Byrimia AxtupHe Byrimna AKTuBHe Byrinia AKTHBHe Byrinna 
nicna TepMiunoi MogHpikopaHe 45% MogupixoBaHe 30% Mogudikopane AP-3 
akTHBallii NHO3 H202 H3P04+CO(NH2)2 


_ 
ta 


TICOE, moump/r 


o 
in 
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Puce. 4. IICOE ekcnepumMentasIbHHXx 3pa3kKiB Ta BHXi{HO! CHPOBHHH 
3a ionamn Ca” i Mg”* 


3 WOCMAHUX WaHux BUHO, WO OTpHMaHe AB moctTymaeTBca MpomMuc- 
JIOBOMY 3pa3Ky 3a BesM4NHOIO IICOE 3a o6oma ionamu sue Ha 30 %. 
Bpaxosyroun To (akT, WO MpomoHoBane AB Mae BapTicTb Ha J{eKiIbKa 
MOPAAKIB HWKYY 3a TIPOMHCIIOBe, BOHO Mae OBO NOOpi MepcneKTHBH y 
KOHTeKCTi Moro 3aMiLeHHA y Mpolecax BosomizroToBKH. Tloganbuie mig- 
BHIUCHHA COPOMMHUX Ta iOHOOOMIHHHX XapaKTepHCTHK OTPHMaHOro By- 
TWA Ma€ CTaTH MpeAMeTOM MOAaIbLIHX JOCIIKeHB. 
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TakHM 4HHOM, Ha OCHOBI IIpOBeAeHOrO AOCIIYKeHHA MOXKHA KOHCTA- 
TYBaTH, WO ONTHMasIbHUM CiOcoOoM MepepoOKH JrHOLeI003HO! Oioma- 
cu Ha AB cui, BBaxKAaTH TepMI4HY aKTHBALiIO 3 HaCTYMHOIO OOpoOKoro 
TlepoKcuyjoM BogHto. Le 3a0e3me4unHTb BUCOKi (pi3HKO-xXiMI4Hi XapakTepHuc- 
THKU MpOAyKuii, 1 B MepCieKTHBi AO3BOIMTb HalaroquTH BApoOHuuTBO AB 
3 BITYUH3HAHOI CHPOBHHH. 
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EKOJIO‘I4HO TIPHMHATHA TTEPEPOBKA 
JIITHOLMEJTIOJIO3HOI BIOMACH 3 OTPHMAHHAM 
IOHOOBMIHHUVX MATEPIAJIIB 


Crenenko JI. O. 
Oakanaep 
A[ninpoeceKozo OepotcaeHoz0 mexHiuHozo yHigepcumemy 


Enaronyues JI. O. 
KaHOUOaM MexHi4HUXx HayK, cmapuutl euKiada4u 
A{ninpoeceKozo OeprtcaeHoz0 MexHi4Hozo yHigepcumemy 
om. Kam’sucoxe, Tuinponempoecoxa obsacme, YKpaina 


3 KOXKHHM POKOM 3pocTae akTyaJIbHICTh Tlepexoaqy Ha HeTpaquuiiHi 
BHU CHpOBHHH [Jit BAPOOHUIUTBA WesHOIO3U Ta IHIIMxX IHHMX MaTepiasliB 
Ha ii ocHoBi. HaiOimbummi inTepec B WbOMy HallpaMKy MpeCTaBsIAIOTh 
JjepeBHa (BIZXO2M AepeBooOpooxn i T. 11.), a TaKOHK HeepeBHa (pi3Hi BiT- 
XOAM arpompomucsoporo Komisekcy) Oiomaca [1, c. 10]. Ymosoro 
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ecbeKTHBHOI HepepoOKH HeepeBHoi OiomacuH B MaTepialsl, WO BOOAIe cop- 
OIMHUMM Ta IOHOOOMIHHUMM BACTHBOCTAMH, € BUasIeCHHA apOMaTHYHOI 
CkK1aOBOi (JUTHIHY) Ta 3BIJIbHCHHA BYTIeBOAHO! CKIaOBOi (XOOMeIO0- 
3H), 3 AKOI B MOMAIbIIOMy BUAWIAIOTh WeuOO3y B YMCTOMY BUTIAgi. AK- 
THBHO PO3BMBaeTbCA IHW HallpxMOK yTHJI3alli HeAepeBHOi Oiomacn — 
BUpOOHHUTBO OionamuBa [2, c. 175]. 

byy4v BiZXOJ0M oMHOro BHPOOHHUTBA, WiKapaslyia ropixa Ta dpy- 
KTOBI KICTOUKH € BeJIMKOTOHH@KHUM BIXOJOM XapyoBOi MpOMMCOBOCTI 
Yxpainu (B KpaiHi Wopi4Ho yTBoproeTsca 100-120 Tuc. T WX BIZXOIB). 
YTuI3allia TaHoi CHpOBHHU 3 OTPHMAaHHAM TOBapHO! NpOAyKUll, Ha Choro- 
THI JeHb, OCHTb akTyabHa [3, c. 277]. HaiiqoniubHiNIHM W1axOM 
IIpOAYKTOM TMepepoOKH Wiel CHpoOBMHH € OTPHMaHHA iOHOOOMIHHHX MaTe- 
piasiB, LJO 3MOXYyTb 3AMiIHHTH JOCTATHbO AOpori Ta AedilMTHi IPOMUCIIOBI 
aHamoru (KY—2-8, CHHTeTHUYHI WeoJITH TOMO) Ha BITUH3HAHOMY PHHKy. 

AK BUXIHY CHPpOBHHY BUKOPMCTOByBaIN CYyMIII WIKapaslymM BOJIOCb- 
koro ropixa Juglans Regia L. 1 3BisIbHEHMX Bi Aep KICTOUOK aOpuKoca 
Prunus Armeniaca L., noyxpidnenux 0 po3smipy 1—2 mm. Lei Tum Oiomacn 
IUMpOKO po3oBcroyxKeHu Ha TepuTopii YKpainu i noTpeOye 3HadHHX 
TWIOM, Wid cKaqyBaHHa. Bu3HaueHHa MIO WMTOMOI MOBepXHi (Syy7) 3a 
MeTHJICHOBHM OJIaKHTHUM, IOBHOI CTaTH4HOI OOMIHHO emHocTi (IICOE) 
Ta HOQHOFO YMCA 3pa3KiB BYTJIeLMeBHX MaTepialiB 3MiMCHIOBAaIIM 3riqHO TO 
3alIpONOHOBaHHX paHilie MeToguK [2, c. 109]. KomnoneHTHui cKnay mir- 
HOLMCFOIOZHUX BITXOTIB BU3HAYaIN 3a CTAHAAaPTHUMU MeTOaMu, HaBese- 
HuMH B [4, c. 92-106]. 

Jlenirnidikatliro HeqepeBHHX JUFHOMeTIOUO3HUX BITXOMIB 25 % aMoHi- 
akoM, 45 % a30THOIO KHCJIOTOO i HePOMTOBOIO KHCJIOTOIO BHKOHYBAaIIM 3a 
MeTOJMKaMU, AKi BUKOPHCTOBYBaJIMCh paHillie IHIIMMH aBTOpaMu JIA 
emruidikanii mon10Hoi cuposnnn [4, c. 200-306]. Akrupaltito HariBmpo- 
TYKTIB BAKOHYBaJIM 3a po3poOeHo!O paHimie MetoguKoro [5, c. 114]. 

XiMISHU CKay, MpOMUCIOBUX BITXOIB OyB MpeycTaBIeHu HacTyI- 
HMM KOMIOHEHTaMH, %: emroO03a — 35, WirHin — 26,6, remillesHo03a — 
20,5, BomoricTh — 12,8, 30a — 6. B cusy NopiBHaAHO HU3bKOrO BMICTY JUr- 
HIHY i TeMiI[eUION03H, TaHuii THM BiIZXOTiB € MepcleKTHBHUMU JIA Wepe- 
poOKH B UpoMucoBI NpoAyKTH. Ilicaa BuLyYeHHA JNTHIHOBO! CKaOBOT 13 
CHPOBHHU OysIO OLepxKaHO 3pa3KH, W]O XapaKTepU3yBaJIMCb Pi3HHM BMIC- 
TOM Bosloru (Tabs. 1.) 
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Tadsmusa 1 
XiMigHHi CK Ia, CHPOBHHAH Nica Aesirniikanii 
MeroN Mere setae Bomoiers, oe 
. . . eee ’ o) 2 
nesirnigikanii % % % O% 

A30THOKHCIOTHH 1,7 93,6 13,41 85,72 
OpraHocojBBeHTHHi 2,4 90,9 4,54 99,90 
AmiavHnit 4,0 85,0 10,09 91,67 























IlepykcycHa (HaqouToBa) KuclotTa CH;COOOH, ska mae BucoKuii 
OKHCJIIOBAIbBHUH MOTeHIMIal, XapaKTepu3yeTbCA BHCOKOIO euirHidikyt10- 
yoro ier. AK 1 KOHWeHTpoBaHa ouToBa, CH;COOOH sukmmkae posiien- 
JICHHA e*pIPHHX 3B’A3KiB, LO IPH3BOAMTb JO BULIIeHHA irHiny. B pesysb- 
TaTl OOpoOKH HepOuTOBOIO KHCOTOIO Oya WOCATHyTa BUCOKa CTYIIHb 
AemrHidikamii — 90,9 % mp MakKcHMaJIbBHOMy BUXONi UposyKtTy — 99,9 %, 
3 MIHiMaJIbHOYO BosoricTr1o (4,5 %). CH;COOOH surpayaetsca B mponeci 
BapiHHA i He MifArae perenepalii, WO reHepye Pi4Ki HeyTHI30BaHi Bil- 
XOJM 1 3HWKYE JOMJIbHICT 3ACTOCYBaHHA MeTOJLY. 

OOpoOka KOHIeHTPpOBaHHM pO34HHOM aMoHiaky (25 %) mpeycTaBIAeTECA 
ecdpeKTHBHUM MeTOJOM BHaIeHHA JUrHIHy 3 CHpoBuHH. B pe3ybTarTi 3a0e3re- 
uyeteca 91,7 % Buxid UpoxyKTy 3 Bosorictio 10 %, BMicT JirHiHy B AKOMy 
CTaHOBHTb MeHie 4 %. BigmpalboBaHuit JNTHiH-MiCTHTb PpO34HH MOxKe BHKO- 
PHCTOByBaTHCA AK CHPOBHHAa JIA OTPHMaHHA PiTKUX a30THHX DOOpus. Heyo- 
JUK aHoro MeTOLY ewirHidikanii — HeoOxiqHicTb adcopouli NH; 3 ra30Boi 
(ba3v, ONHAaK TIposyKTH adcopOuli Werko TpaHc(POpMyYIOTECA B PITKi TOOpuBa 
IPH BUKOPHCTAaHHi B AKOCTI aOcopOeHTy KOHWeHTpoBaHo! HNO3, 

A30THOKHCIOTHHH Ti{po3 NpH3BOANTb O pyiHyBaHHA CTpyKTypH Jti- 
THIHY, PO34YHHEHHA TeMILMeIIOIO3H 1 YACTKOBO CIIPHAE PO3KIaaHHA IeJIIO- 
31034 10 Hpoctux uyKpis. Moro MoxHa po3rmsgaTu AK edeKTHBHHI cnoci6 
WeMrHidikanli HezepeBuoi Oiomacu. IIpu ubomy 3a0e3ne4yeTBCA MiHiMa- 
JIbHUM BMicT JurHiny (1,7 %). BigmpaljboBaHuii po34HH TaKO%K More BH- 
KOpHCTOBYBaTHCA AK CHPOBHHAa JIA OTPHMaHHA PiKHX a30THHX OOpn. 
BuiseHHA UWIKITIMBUX OKCHIB a30Ty B Mpoleci ewirHidikarii MoxHa 
YHUKHYTH 3a paxyHOK JOaBaHHA B peakUiiHy CyMiMI HeEOOXiqHOi KIJIbKOC- 
Ti KapOamizy. IIpu rigpomi3i qo amiaxy, CO(NH2), 30imburye pH peaxnili- 
HOi CyMILLi i MepeTBOPIOe OKCHAM a30TY B HEJIETKI A30THOKUCII CHOJIYKH. 

XapakTepHcTHKH BHXIJHOi cCHpoBHHH: WoyHe uuco 6,35 MrT; 
Siu 5,16 M’/r; TICOE 3,6 mMoub/em*. Mi3uKo-xiMiuHi BAaCTHBOCTI HarliBlipo- 
AYKTIB, OTPHMaHHX B pe3yJIbTaTi JeuirHidikalil, mpeycTaBseHi B TaOw. 2. 
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Taodmmusa 2 
@i3suko-ximigni XapakTepucTHKH JelirHipikoBaHAx HaniBlmposyKTiB 
Merog Hoane 2 TICOE, 
er = Suan M/P 3 
Aenirnipixanii 4HCJIO, MI/T MMOJIb/CM 

A30THOKHCJIOTHHK 25,4 202 1,56 
OpraHocoJIbBeHTHHi 12,7 119 3,58 
AmiauHuit 31,7 110 2,11 




















HaiOinbil ONTHMaIbHUMM clocobaMn JelirHidikallli WikKapaslynu Bo- 
JIOCbKOrO ropixy 1 aOpHKOCOBHX KiCTOUOK € aMiayHuli croci0, 1 B MeHINIi 
Mipi MeTO, a30THOKHCIOTHO! OOpooKu. IIpu BukopuicTaHHi Mepworo cno- 
coby 3a0e3meuyeTbca BuCOKHM (91,7 %) BHXi UpOAyKTy 3 BOJIOTICTIO 
10,1 %. A30THOKHCIOTHHH cri0ci6 3a6e3me4ye BOOrIicTh mporyKtTy 13,4 % 
lpH Buxoi 85,7 %. B o60x BunaykKax CTYMIHb AeurHidikaril WepeBuLye 
85 %. BiatpaliboBaHi po34HHH MOXKHAa YTHIN3YBaTH 3 OTPHMaHHAM P1KHX 
a30THHX JOOpHB. 

Jlenirnidikatlia ONTHMaIbHUMU CiocoOaMH iCTOTHO 30isIbIye MMTOMy 
nopepxHto (3 5 m’/r yo 120-200 m’/r) i Hogue uucno (3 6,35 mr/r yo 25— 
32 mr/r) Oiomacu, OHaK pH UboMy Ha 45-55 % 3HWKyeTBCA OOMIHHAa 
€MHICTb MaTepialy. OTPHMaHi LWeONO3Hi HaliBUPpOAYKTH, WO BOJIOMMOTb 
TIpHMHATHUMM (Pi3MKO-XiMiINHHMU XapaKTepHCTHKaMH, MOXKYTb OyTH BH- 
KOpHCTaHi JIA WOLaIbUIOrO OTPHMaHHA JOCTYNMHHX copOeHTiB Ta i0HOOO- 
MIHHUX MaTepiasliB WWJIAXOM aKTHBAIlli 3 BAKOPUCTaHHAM CyMIIII OpTodo- 
copHoi kucoTH i KapOamizy [5, c. 114] (rau. 3). 


Tadmnus 3 
@i3nuko-ximiaHni xapakTepHCTHKH eKciepHMeHTaJIbHuX 
ioHooOMinHNX MaTepiaiB 





























Ho otal oo i Hogue 2 TICOE, 
Merog Aenirnidikanii duGIocMile Siar M/P nMGneNe 
A30THOKHCJIOTHHK 171 66,7 4,79 
OpraHocoJILbBeHTHHi 146 62,7 5,45 
AmiayuHnit 152 56,5 5,13 





Cai BIAMITHTH, WO Mica akTUBallli 3MeHIyeTBCA S,y4, MaTepiasry, 10 
Moxe OyTH HoscHeHe THM, IO B Me30Mopax MaTeplasly BIAKIaqaeTEca 
IIpOAYKTH B3aeMOAI PocopHoi KuCIOTH Ta KapOamigy — cdocdaTu amo- 
Hiro. BogHoyac, B pe3yIbTaTi aKTHBaLl{ii 3HayYHO 301JIbUIyeTbCA YacTKa 
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MIKponop MaTepiaJly, WO MiABHULye WIHHICTb IpoAyKTy pH BUKOpHcTaHHl 
aK aycopOeHTy. 3a paxyHOK BKIO4eHHA (bocdaTHHX rpyl B CTPyKTypy 
mpogyKty, Bemmunua IICOE 3poctae y 2-3 pa3n. 

KoxkeH 3 HalliBMpOAyKTIB Mica TpancdopMalil y copOeHT xapakTepu- 
3Y€TBCA TlepeBaraMu 1 HefOiKaMM. OpraHOcolIbBeHTHHM HarliBIpOAyKT 
Ma€ MIHIiMaJIbHe MoWHe 4ucsIO, alle MakcuMasbHy IICOE. Hatidinsura S,y, 
BJIaCTHBa a30THOKHCJIOTHOMY HalliBMpOsyKTy, aie BIH Mae HaliMeHLy 
TICO€. Bigzrak onTHMasIbHOIO CHPOBHHOIO JIA OTPHMaHHA 1OHOOOMIHHUX 
MaTepiaiiB CJ, BU3HaTH aMia4HHit HaliBMpOAYKT, OCKWIbKM yci Horo 
MOKa3HHKH € JJOCTaTHbO BHCOKHMH, a pH Moro BUPOOHHUTBI Ta aKTHBALIi 
JJOHaTKOBO YTBOPIOETECA WiHHe pike KOMIWIeKcHe OOpuBo Tuny docdaty 
aMOHIIO. 
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Introduction. The monitoring of the phenomena of the nonlinear dy- 
namic systems need taking into account the low-intensity geophysical im- 
pacts of geological media as crucial background of the engineering prepa- 
rations for the road building. The cheapest and fastest monitoring technique 
is the local gravity variations monitoring. To use this technique in the 
transportation network treatment we need to formulate some remarks to 
organization and data processing of the gravity monitoring. The problem 
statement is given in the issue [1]. 

Because of the apparent IT progress in Earth sciences there are two 
trends affecting the geophysical works, which are the increasing accuracy 
and productivity of gravity surveys, and the decreasing of its amount. The 
gravity at acceptable accuracy remains affordable prospecting solution in 
the complex of geological studies due to improved GPS support. 

Methods. Therefore, we need to review the preprocessing of the data 
acquired. More accurately, Bouguer corrections must be retrieved 
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according to [2]. Next, we need to detect the deeper anomaly sources by 
accounting for subtle features of gravity anomalies without complicating of 
the mathematical apparatus, measurement techniques and the logistics. The 
approach goes to using the time variable. 

We anticipate a monitoring concept by the concept of monitoring ob- 
ject. In our case, this is a near-surface geological media, which we under- 
stand as an open system, being in the non-equilibrium state. It is undergo- 
ing to the action of different external (evolution of tidal deformations in 
Earth-Moon-Solar system) and internal (spectrum of physical and chemical 
processes in the core-mantle-lithosphere) forces. Its heterogeneity, block- 
ing, fluid saturation, impact of tides, Earth endogenous activity is caused 
by change of the geophysical fields on different levels (local, regional, 
global). 

A geological media evolves in space and time as open dissipative sys- 
tem [3]. The parameters of the media are changeable in different spatial 
scales. While studying the parameters changeability (blocks motion) it is 
necessary to take into account both the hierarchical structure of media and 
wave processes in the blocks [4]. The last work equalize the block motion 
of geological media, extends and complements information about the me- 
dia, which consists of temporal series of the geophysical fields and/or their 
variations. 

The basic variable factor, qualifying the current instability of geological 
media near the critical state is an ascending stream of gases (hydrogen, 
helium). Rapid changeability of its parameters is caused by the cooperation 
of this stream with the solid phase of lithosphere [5]. There are 3 explana- 
tions of instability of lithosphere during its decontamination: porosity with 
high intrinsic pressure of gases, interstitial diffusion, and phase transitions 
by a high temperature in presence of helium. The geological media instabil- 
ity are resulted in gravity variations. The last are the subject to monitor due 
to their impact on the robustness of road building and exploitation. 

The world tends to the monitoring [6] of area studied for evolution of 
the gravity during exploitation of the area or its abrupt dynamic activation. 
There gravity variations stands for a temporal difference between the real 
anomalies placed in the limited space, which sources have the rapidly 
changing parameters. However, the East-European (ex-USSR) researchers 
refer this term as quasi-periodic fluctuations in long profiles crossing the 
area of contrasting modern vertical movements of Earth crust [7]. The 
implementation of gravity variations (gy) means its dependence on a series 
of low-level geophysical impacts. 
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Components of variable part of the gravity are examined and non-tidal 
quasi-periodic gravity variations (qPgy) (amplitude within 3 to 5 times of 
the measurement error) are picked out. A triple basis was proposed for 
gravity surveys. The approach use the heterogeneous Earth model and 
relies on the fact that gPgy have a maximum at the intersection of different 
age tectonic structures and within contrasted modern vertical movements of 
Earth crust. The metrological approach design the survey network with an 
optimal density and configuration using the reliable multiple devices while 
compare in a least-squares the gPgy gradients and observed gravity. 

The gPgy are related to the density discontinuities of the Earth’s crust 
and mantle. During the redistribution of matter inside the Earth, its moment 
of inertia is changing, and the rotation regime and gravity does so. While 
do this the equilibrium figure of the Earth is disturbed, which changes the 
gravity. When restore the equilibrium because of the isostasy, gravity 
change once again. This generates the gPgy on the Earth surface. The re- 
versible part of the process creates a periodic variation, while the irreversi- 
ble part make non-periodic variations, which forms a stationary gravity of 
the Earth. 

At any reason of gravity survey, its variation should always be taken in- 
to account. 

Despite a low-intensity, gPgy are identified due to the features of gPgy 
time curve and due to the inversed correlation with the vertical crustal 
movements’ curves. The total gPgy is the superposition of variations of 
different origin, sign, period and amplitude. This total amplitude deter- 
mines the evolution of Earth’s gravity caused by the evolution of the inho- 
mogeneities of the crust and upper mantle. 

The gravity variations are the compulsory while invert the gravity mon- 
itoring data. 

Data acquisition. The concept and contributors to the 4D gravity moni- 
toring are introduced in [1]. We draw your attention to the terms of the 
gravity monitoring, while starting theses. We treat a gravity monitoring as 
a data set of periodically repeated continuous for a fixed time microgravity 
surveys and it’s processing. After [1], the magnitude of the time interval 
greatly depends on the quality of survey, on its uncertainty, on the gravity 
amplitude and frequency. The monitoring physics we refer to [7]. The basis 
of gravity monitoring is relation between the gravity dynamics and the 
geological media parameters: gravity variations in a few Gal are satisfied 
to the undulations of the centimeter range. 
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The spatial distribution of variations of the gravity vertical derivatives 
V, correlates with a densities distribution, while the temporal variations of 
V, values define vertical variations of a fluids saturation. 

Hardware base of the monitoring consist of a joint large-scale GPS sur- 
veys and absolute gravity values (n-100 stations per n-100 km’). The rela- 
tive gravity is limited to the reference grid and the simultaneous accounting 
of «zero creep». 

The supply calibration is made on the appropriate geodynamic polygon. 
Lack of infrastructure and digital equipment influenced the costs of moni- 
toring. To avoid these one can see the collaboration with common usage of 
equipment, personnel, methods and common project. 

The measurements on a regular network and the recalculation of the 
gravity by the Poisson integral is suitable for regional studies, but in the 
local gravity monitoring it has a number of shortcomings [8]. Special one is 
conversion of irregular network on a regular at the geological inversion. 
Next one is the weak signal amplification challenge. 

To improve the weak signal within the noise one can use statistical fil- 
tering of the temperature fluctuations by the fuzzy logic or a low-order 
polynomial approximation with the calibration of the polynomial order. 
Besides, there is advisable to compare the filtering results with the data 
obtained from a nearby checkpoint station. 

If having temporal series of certain length on a number of survey points 
without corresponding solutions for the media behavior, we are limited in 
the information about the media dynamics, so we impose strict limits on 
the range of its reconstruction. 

Results and discussion. For gPgy surveys, we reveal the correlation of 
a weak signal with vertical shifts. Assuming the different frequencies of 
gravity intensity and noise variations, we use a frequency filtering to en- 
hance the useful signal. Because of the signal small gradients in the plain 
areas, this approach is ineffective. In such cases, the noise impact we con- 
sider by the survey geometry changing, or temporal filtering, the deriva- 
tives inversion, and so on. Significant level of gravity noise complicate the 
gravity monitoring data. The noise is related to the rapid changes of physi- 
cal parameters of geological media because of its metastable state. It is 
sensitive to external low-level geophysical impacts. 

The variety of specific noise and instability of surveys caused the ap- 
pearance of many approaches to study the temporal series of monitoring 
data. We mention the calculus of mutual cross-correlation functions, spec- 
tral analysis in temporal series, exposure of hidden periodicities, estima- 
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tions of distribution of closest neighbors in space of events, estimations of 
degree of efficiency, analysis of fractal properties. 

Conclusions. A gravity inversion of data given on a pseudo regular 
network within the «endless profile models leads to ill-conditioned 
systems of linear equations, generating meaningless results. Because of 
this problem to interpret the short profiles data, we derived the new ap- 
proach [8]. 

The ill simplification of the geological media models to reduce the in- 
version ambiguity in many cases may cause the incorrect results of the 
geometry sources detection or incorrect vertical and lateral density disrup- 
tions, especially for cases, where the exterior media around the anomalous 
source is far from the homogeneity assumptions. Thus, a reliable inversion 
of the mass dynamics can be produced providing the well-known source 
geometry by the gravity and deformation inversion. 
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TIEPCHEKTHBH PO3BUTKY O3BPOEHHA TA BIMCbKOBOI 
TEXHIKH CYXOILYTHHX BIMCbK 3BPOMHUX CHI YKPAIHH 


Ayounk B. I. 

KAHOUOaM GIliCbKOBUX HAYK, 
npoq@ecop Kaqgeopu 6ozHesoi nidzomoeKu 
Hayionanvuoi axademii Cyxonymuux 6iticbK 
imeni zemomana Ilempa Cazaudaunozo 
m. JIoeie, Vkpaina 


Bemyn 

3a0e3sneyeHHa 30pomHux Cun Yxpainu o30poeHHAM Ta BiliCbKOBOIO 
TEXHIKOIO Ha JOBFOCTpOKOBYy HepcneKTuBy Oye 3MiMCHIOBaTHCA WWIAXOM 
MOJepHi3allil, peMOHTY Ta MOCTYMOBOI 3aKYIIB HOBITHIX 3pa3KiB (CHC- 
TEM, KOMII€KCiB) pakeT i OoenpumaciB BITHH3HAHOFO Ta i1HO3eCMHOFO BUPO- 
OHHITBA B paMKax BIZMOBIHUX ep2xKaBHUX IIbOBUX OOOPOHHHX IIpo- 
rpaM, peasi3zalii iHHOBaLIMHUX PiLeHb, AKi MOKYTb OyTH BHKOPHCTaHi AIA 
PO3BHTKy HOBHX CHCTeM O30POEHHA Ta BIMCbKOBOI TeXHIKH. 

AuHas13 JOCBITYy BiH 1 30pOMHUX KOH@IIKTIB OCTAHHIX J[CCATHIITh, Ta- 
KTHKO-TCXHI4HUX XapaKTepHCTHK OCHOBHHX BUIB O30POEHHA Ta BIHCbKO- 
BOI TCXHIKH, AKi B HHX 3ACTOCOBYBaJIHCb, OCHOBHUX TeHACHIUI PO3BHTKy 
O30poeHHA Ta BiMiCbKOBOI TexHikH (OBT) npoBiqHNXx KpaiH CBITYy, a TakO*K 
OcBiqy mpopeyeHHa AHTHTepopucTH4HoO! onepanii Ha Cxogi Yxpainu 
(Onepamii o6’eqHaHHx CHI) WO3BONA€ BU3HAaYHTH OCHOBHI MpiopHTeTu 
100 po3sBuTKy OBT ua 2025 pix. 

Buksao ocnoenozo mamepiainy docnidscenna 

IIpioputetamu possuTKy OBT CyxonyTHux BilicbkK 3C Yxpainu e€ [1-3]: 

OA MEXAHIZO0GAHUX (MANKOGUX) GIlCbK 

MIpOOBKCHHA CKCIUIyaTallli icHyIOUNX 3pa3KiB OBT, ski IporHo3s0BaHo 
MaTUMYTb BHCOKy OoOMOBy eeKTHBHICTh Ha CepeHbOCTPOKOBY MepcrieK- 
THBY, 3 BIIPOBaPKeHHAM 1X MOJepHi3allli 3 MCTOIO IiJBHIeHHA ix MOOIJIb- 
HOCTI, 3aXHINeCHOCTI, OoMOBOI etPeKTHBHOCTI, PO3IMpeHHA BapiaHTiB 3a- 
cTocyBaHHa (OaraTodyHKIiOHasIbHOCTI); 

MOJ{epHi3allid OpOHeTAaHKOBOTO O30POEHHA WWIAXOM BCTAHOBJICHHA HO- 
BUX IIPHUWIbHHX KOMIMICKCIB, y TOMY YMC TeMWIOBIZIMHUX, PO3LIMpeHHA 
CHeKTpa BHCOKOe*PeKTHBHUX OoenpunaciB (pakeT MpOTHNOBITpAHO! ii Ta 
IIPpOTHTAHKOBHX), HOBUX OpoHebiitHHXx Ta KYMYJIATHBHUX CHapAIB, AKTHB- 
HUX Ta MaCHBHHX 3acoOiB 3axHCTY, 301JIbUICHHA 3allacy XOJy 3a paxyHOK 
BCTAHOBJICHHA OlIbI MOTY2KHHX 1 CKOHOMINHUX JBUTYHIB; 
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MOJepHi3allid MapKy aBTOMOOWJIbHOI TeXHIKH B HalpsAMi NpOAOBKeHHA 
ii pecypcy Ta NepeocHalleHHa KapOropaTOpHux MallIHH WM3eIbHUMH JBH- 
ryHaMu; 

OCHAIeHHA YaCTHH (MiLpoO3AiB) HOBOIO aBTOMOOIJIBHOIO Ta iHKeHep- 
HOO TEXHIKOIO; 

THABMICHHA %KUBYOCTI OOMOBHX OpPOHBbOBAaHUX MAIIIMH, TaHKIB Bil 
yYpa@KeHHA KYMYJIATHBHUMH 3apsyJaMM UWWIAXOM BCTaHOBJICHHA Ha HHX 
3HIMHHX 3aXHCHHX pelliToK (13 3a0e3Ie¢4YeHHAM MO2XKJIMBOCTI 1X WIBUAKOTO 
MOHTa@KY (EMOHTaxy), 3ACO01B AKTHBHOTO Ta MHAMIYHOTO 3axHCTY; 

YHOCKOHAaICHHA OpoHe3saxHCTy aBTOMOOLIbHO! TeXHIKH; 

KalicyJIbHe BAKOHaHHA BI AWIeCHHA PO3MILNCHHA BOAiA Ta KOMaHAMpa 13 
3a0e3ICYCHHAM 3aXHCTY JOHHO! YaCTHHH KalicyJ JIerKHMH OpoHboBaHuMU 
TWIHTaMy; 

BHUKOHAHHA BIJJICHHA WI JeCaHTy AK OKPeMOro 3HIMHOTO OpOHbOBa- 
HOFO MOJIyJI, LIO Ma€ ABTOHOMHI CHCTEMH KOJICKTHBHOTO 3aXHCTy Hi KOH- 
TMIMOBaHHA TOBITps; 

BCTAHOBJICHHA KOJIC 13 Oe3KaMepHUMH WIMHaMn; 

po3po6ka, BuNpoOyBaHHA Ta BCTaHOBJICHHA eHepro30epirarounx cHc- 
TeM (pHcTpoiB), AKi 3a0e3TeUyIOTb MITBHUCHHA MOTYKHOCTI JBUTyHIB 
BHYTPILIHBOFO 3ropaHHA Ip 3HWKeHHI BUTpaT MasMBa Ta podouoi Temie- 
patypu ABuryHiB; 

po3poOJIeHHA BHCOKOTOYHOI MIHH 3 Ja3ePpHOIO HalliBaKTHBHOIO TOJIOB- 
KOIO CaMOHaBejleHHA; 

po3poOsIeHHA Cyy¥acHHX TpeHaxkepiB WIA TWiArOTOBKH KOMaHJuMpiB ycTa- 
HOBOK IIPOTHTaHKOBHX KepoBaHHx paket (IITPK); 

BIJHOBJICHHA BUTOTOBJICHHA iCHYIOUNX 3pa3KiB 1HKeCHEPHO! TeXHIKH Ha 
BITUH3HAHHX MAMpHeMcTBax Ta ix MOJepHi3zallia 3 MepeBeqeHHAM Ha €H- 
He Oa30Be Waci 3 AM3eJIBHUMH ABHTyHaMy; 

po3poOueHHA WIA ABTOMOOLIBHOI TeXHIKM KOJIIC, CTIMKUX JO ypaxKeHb 
KyJIb Ta YJIAMKIB OoenmpunaciB; 

po3poOseHHa Ta oOaqHaHHA BCiei OpOHeTAaHKOBO! TexHiku (KpiIWIeH- 
HAM Jit BCTaHoBIeHHA ITTKP ta kpynHoKamiOepHux KysIeMeTIB); 

po3poOseHHa Ha 6a3i aBTOMOOIIIB THMy «likal» OpoHbOBaHHX MOOi1- 
JIBHUX YCTaHOBOK, OOaqHaHHX KpyMHOoKasiOepHHMH KyJIeMeTaMH, IyCKO- 
BUM ycTaHoBKaMH ITTKP; 

° OA pakemuux eilicoK i apmusepii (PB i A): 

OCHaeHHA 4YacTHH (MizposziaiB) PB i A: cysyacHumu Oe3riOoTHHMU 
JUTaIbHUMH allapaTaMu BITYH3HAHOTO BUPOOHMUTBa (Kacy MIHI-, MIKPO-), 
AKI BH3HAYaTHMYTb MICIe3HaxXOJPKeHHA Ta XapakTep Uileli IpOTHBHUKA; 
cyyacHuMu = OaraTo(yHKWOHaIbHHMH 3acodamMH Id 3a0e3lleueHHa 
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CTpibOu (HaBiraliiHoro, MeTeopoori4Horo 3a0e3le4eHHA, PO3BIAKH Ta 
I{JICBKa3aHHA), 30KPeMa, KOMIICKCOM BITUH3HAHOTO BHPOOHULTBAa Ha Oa3i 
anapata CH-3003M ta ma3epHoro JaleKoMipa; cyuacHHMH NopTaTHBHuMU 
3acoOaMH 3B’A3Ky 3 3AKPHTHMM KaHalaMu JIA OpraHizalil WpuxoBaHoro 
ylpaBJHHA; KHLICHbKOBUMH TepCOHasIbHHMH KoMI’roTepamu (KIIK) TDS 
NOMAD aa BupilieHHs 3aBaHb MirOTOBKH i ympaBJIiHHA BOrHeM apTH- 
Jlepii; cywacHuMu 3acoOamMu MeTeoposori4Horo 3a0e3sneueHHA (MeTeocTa- 
HI[MMM, METCOKOMIUICKTAMH) JIA WIBUICHHA TOUHOCTI CTpIIbOU B CKJIa- 
J[HUX Me€TCOYMOBaX; 

MOJepHi3atia cuctem PC3B BM-21 «I pay», PC3B 9K58 «Cmepy»; 

3aBePLICHHA BUMIpOOyBaHb Ta IPpHMHATTA Ha O30POEHHA HOBOTO pakeT- 
HOrO KoMieKcy «I poM-2»; 

MOJ{epHi3allid CaMOXiQHUX TrayOuUUb Ta apTHsepiicbkux cuctem 2Cl, 
2C3, J]-30, J[-20; 

MOJ{epHi3allid CaMOXiJHOrO IIpOTHTaHKOBOrO paKeTHOrO KOMIJIeKcy 
911149; 

pospoOmeHHa 155-mM caMoxiqHoi rayOulil Ta NocTpity Wo Hei, Kom- 
IWIEKCY MIHOMETHOFO O30POEHHA 3 KEPOBAHOIO MiHOIO, IepeHOCHOrO peak- 
THBHOTO rpaHatometa, 120-MM caMOxiJHOrO MiHOMEeTAa Ta KepoBaHoi MiHH 
{0 HbOro; 

BIJHOBJICHHA O0€34aTHOCTI KOMIIMJICKCIB apTHJepilicbKoi po3BiKU 
APK-1 i A3K-7, pospoOnenua (3aKymiBsid) HOBHX (MOJepHi3allia IcHyto- 
4HX) paionOKaliMHHx Ta 3BYKOMeCTPHYHUX KOMIUICKCIB (3acoOiB) apTHie- 
PpilicbKoi posBiJKH; 

oOaqHaHHA MallMH yipaBsHHA (CaMOXIJHUX TrapMaT) Cy4acHHMH Cy- 
IYTHHKOBHMH HaBiraliiHuMu 3acobamn (Tuy GPS); 

yooOmaqHaHHa Oyconei IJAB-2M ripockonigHumMu HacayKaMu [JIA 
CKOpO¥eHHA TepMiHY BH3HAYeHHA JMpeKUIMHHX KYTIB OPicHTHpHUX Ha- 
TIpaMKiB (3 TOUHICTIO 0 0-01); 

° O14 GilicbK npomunosimpanoi oboponu cyxonymuux BiliCcbK: 

OCHal[eHHA WYHKTIB yupaBlinHa TTIO HopumMu aBToMaTH30BaHHMU 
CHCTeMaMH YpaBIHHA [It 3a0e3Te4eHHA MOXKJIMBOCTI KepiBHHKaM CeK- 
TOpPiB MaTH OllepaTHBHy iH(PopMaLlito po MOBITPAHOTO MpOTHBHUKa; 

BBeJeHHA JO CKulayly YacTHH (migpo3zimiB) MIO CB cygacuux MoOWIb- 
Hux PJIC, aki 30aTHi 3iiicHioBaTH ectbeKTUBHe BUABJICHHA TOBITPAHUX 
Maylopo3MipHux Wise (Tuy boJIA) Ha rpaHHyHo MaJIMX Ta MaJIMx BHCO- 
Tax, 3a0e3MeueHHA ix TeXHIYHOTO CIpsKeHHA 3 WYHKTaMH yipaBJHHA 
THO; 

po3poOJIeHHA BITYM3HAHUX MepeHOCHHX 3CHITHHX PaKeTHHX KOMIIJIeK- 
cis, 3PK OnmxHbOi Wii Ta MaO! WasIbHOCTI; 
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MogepHi3ania 3PK «Oca-AKM» (OoroBux mawHH 9A33BM3), 3PK 
«Tyurycka», 3CY-23-4 «lunka» (go pippya 31PK «Biala» (peciyOmika 
Tlompuia)) 3 MeTOIO TiJBHUeHHA ix OoMoBUxX MOxKIMBOCTeH (Hacammeped, 
WOO MABHUIeEHHA ePeKTHBHOCTI OopoTBOu 3 MayIOpO3MIPHHMNH MOBITpsA- 
HMMM WiJIAMMU, AKI 3ACTOCOBYIOTbCA Ha MaJIMX Ta TpaHH4YHO MaJIMX BHCO- 
Tax (KpvuiaTi paketu, bnJIA Tomo); 

3a0e3ICYCHHA MPOTHKYIbOBOTO Ta MIPOTHOCKOJIKOBOTO 3aXHCTY 3€CHIT- 
HUX yCTaHOBOK 3Y-23-2 Ta BCTaHOBJICHHA IX Ha AaBTOMOOIIbHYy Oa3y (TA3- 
66, 3UJI-131, «Ypan-4320», KpA3) aa mpuKputtTa yacTuH (Tmipo3qB) 
Ha Map; 

po3poOueHHa cyy¥acHHx MOpTaTHBHUX UpHayiB HiNHOTO OayeHHA Ta 
OCHaLeHHA HHMH MOCTIB Bi3yaJIbHOrO CHOcTepexKeHHA (30KpeMa, JI BH- 
apeHHa bnJIA y TemHHi Yac 100n); 

HapOUlyBaHHA CHCTeMH 3B’sA3Ky Ta 3a0e3Me4ueHHA Ti cyyacHuM oOsaz- 
HaHHAM. 

Bucnoexu 

BukoHaHHA 3a3Ha4eHHX 3aXOJIB acTb 3Mory 3a0e3me4HTH Ooe3yaT- 
HICTb O30POCHHA Ta BilicbKOBOI TeXHIKH CyxonyTHHXx Bilicbk 30poiMHux 
Cun Yxpainn, MaTu y cKlaqi 30pomHux Cu TexHi4Ho cipaBHe o30poeHHA 
Ta BIMCbKOBYy TeXHIKy 34 OCHOBHUMH HOMeHKIaTypaMu. 
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3ATAJIbHI TPHHILANM AHAJII3Y MOJEJIEU 
BATATOBUMIPHHX JAHHX 


Ipanosa JI. C. 
KaHOUOaM mexHi4HUux HAayK, 
Ooyenm Kadeopu HapucHoi 2zeomempii ma inotcenepnoi epagixu 
KuiecoKkozo HayionalbHozo yHieepcumemy Oydienuymea I apximekmypu 
om. Kuie, Vxpaiua 


Tlizxig Wo BupiwieHHsA 3ana4 300py, 30epiraHHa, Mepesaui, oOpoOKu Ta 
aHaisy OaraTOBMMipHux WaHHXx IPyHTY€TbCA Ha CHCTeMaTHUHOMY BBeJCH- 
Hi MeTOiB OO4NCIeHb i cHocoOiB iHTepupetalii xapaKTepHcTHK pi3HOI 
TIpupowu. 

Intepnpetatia OaraTOBAMipHuXx JaHUX T10B’13aHa 3 THM, IO JOH 3 
Horo OOMexKeHOIO TPHBHMIPHOIO MPOCTOPOBOIO YABOKO CKATHO, a B OiIb- 
WIOCTi BUMaQKIB H€MOXKJIMBO, aHamisyBaTH i WaBaTu y3araJIbHeHi OWHKH 
OaraTOBHMIpHuM 00’exKTIB. IcHy!oTb pi3Hi HiAXOAM WoO opraHizaiii OaraTo- 
BUMIPHHX JaHHXx: 3a XapaKTepOM BUPILyBaHHX 3aBJaHb, 34 PIBHAMH Opra- 
Hi3zallii, IpUposi XapakTepucTuK AaHUux Tomo [1, c. 80], [2, c. 35]. 

Teometpuw4uHi 6a3M aHuX MICTATb WaHi, HeOOXITHI WIA BiqOOpaxeHHA 
Ha KOMI’ loTepi JH, MOBeEpXOHb, TBEPAMX Tis Ta ine. Li ZaHi MicTATb B 
co6i @i3sw4Hy Moyen o6’exta. TeomerpwuHa 6a3a WaHHX Tako Mo%«Ke 
MICTHTH OMMCOBI Ta iH(OpMAaIlIHHI WaHi, TaKi, AK pO3MIPH, 3alIMCH, TeKCTH, 
icTOpilo peBi3il i IHWIy iH*opMalliio, AKa MpH3HayaeTECcA WIA posrmaady 
KOpHcTyBayeM. 

AtpuoyTHa Oa3a 2aHux, 3a3BM4al, MICTHTb OMMCOBI ahi Mpo mpoext, 
Ki (POPMYIOTLCA TAKUM UMHOM, IO ONMCYIOTh B3aCMHHH MDK 3a/{ifHHMH B 
HbOMy esleMeHTaMn. Ia in(:popMallid BUKOPHCTOBYETECA JIA CTBOPeCHHA Ta 
BIJIYYCHHA JAHUX JIA KOHCTPyKTOPCbKOrO aHasli3y Ta JIA IHWIMX 3aBaHb, 
Oe3locepeqHbO He MOB’s3aHHX 3 BHBYCHHAM Ta aHasl30M (i3H4HOro T0- 
TaHHA. 

Cay OAHO3HaYHO BH3HAYHTHCA 3 TepMiHosoriero. Moyenb ZaHux — we 
Teopia, a00 iHCTPyMeHT MOJeJIIOBaHHA, Ha BIMIHY, MOJeb 6a3H WaHHXx — 
Ie pe3yibTaT MoyeuroBaHHaA [3, c. 46]. Monenb qaHux — We CyKyIHICTb 
CTpyKTyp aHux Ta olepalii ix oOpoOKu. 3a AOMOMOTorO MOE WaHux 
MOXKYTb OyTH NpeAcTaBseHi MpocToposi Ta inopMalliitHi O6’eKTH i B3aE- 
MO3B’A3KH MDK HHUMH. JlaHi — We xapakTepHcTHKH cTaHy 00’eKTa MmpocTo- 
poBoro, reoMeTpH4HOro, iHopMaliiiHoro Ta iHWIoro xapakTepy. 

J\na KoxKHOI XapaKTepHCTHKH JaHHX BHKOPHCTOBYETECA BIMOBILHA 
UlKala XapaKTepHCTHKH, TaK WO CTaH O0’€KTa OMMCYETbCA JIOKaJIbHOIO 
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«TOUKOIO>> B HpocTopi xapakTepucTuK. TakKHM YHHOM MO>KHa BBaxKaTH 
IIpocTip XapakTepHCTHK MeTpH4HUM. 

Y moje JaHux KOKHOMY 00’eKTYy, TOOTO OOpa3y, CTABHTbCA y BIO- 
BIJHICTb TOUKa (TOUKH) B MpocTopi xapaxTepucTuKk. J[1 OWiHKH Toro, 
HaCKWIbBKH OM3bKI1 MDK COOOIO WBa 00’€KTH BHKOPHCTOBYETbCA MOHATTA 
BICTaHI a0O Mipa ONM3bKOCTI TOYOK BIANOBIQHUX XapakTepucTuK. Dop- 
MYyJIM OOUHMCIICHHA BiCTaHeli BUKOPHCTOBYIOTBCA BINOBIZHO MpHpori 
xapaKTepHCTHK. 

TlomiOuicTb a6o BIMIHHICTb MDK 00’€KTaMH KIacudpikallii BCTAHOBIIFOET- 
CA B 3aJI@%KHOCTI BI OOpaHol MeTpHUHO! BIACTaHi MDK HAM. AKIO KOxKeH 
00’€KT OMMCyeTECA i BIACTHBOCTAMH (XapakKTepHCTHKaMH), TO BIH MOxKe OyTH 
TIpeycTaBleHult AK TOUKa B i-BHMIPHOMY IPOCTOpi, i CXO%KICTb 3 iHLJMMM 
o0’ekTaMu Oye BH3HadaTHcaA AK BINOBIAHA BiycTaHb. Jia Kiacudikati 
BHKOPHCTOBYIOTECA p13Hi MIPH BiCTaHi MDK 0O’eKTamn [4, c. 67]. 

EBKJIJ0Ba BiJCTaHb — Ie HaliOiIbI] YaCTO BHKOPHCTOByBaHa Mipa BiJ- 
cTaHi. Bona € reOMeTpH4HO!O BICTaHHIO B OaraTOBMMipHomMy MpocTopi 1 
OOUNMCIIOETECA TAKHM UHHOM: 





qe: 

e P—BsiycTaHb MiK 00’exTamu A Ta B ; 

e A;—3Ha4eHHaA I-BlacTHBOCTI 00’eKTy A; 

e 8B;—3Ha4eHHaA i-BnacTHBOCTI 00’exKTy B. 

3acTOCyBaHHA CBKITOBOi BICTaHi BUNIpaBAaHO B HaCTyMHux BUMAKax: 

* BJIACTHBOCTI (O3HaKH) 00’EKTY OAHOPIAHI 3a (i3H4HUM 3MICTOM i OF- 
HaKOBO BaKIIMBI JA Kacn@ikarii; 

* IpocTip XapaKTepucTHK 30iraeTbCa 3 TEOMeTPHYHUM TIpocTopoM. 

KgaypaT eBKJIiOBO1 BiCTaHi BUKOPUCTOBY€ETECA B THX BUMAaKax, KOJI 
MOTpIOHO HayaTH OibINe 3HAYCHHA OVI BIAWaIeHHM OH BI OAHOTO 
00’exTis. Ia BigqcTaHb OOUHCHIOETECA TAKHM 4HHOM: 


N 
P=) (A,- By)? 
i=1 
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BrpaxkeHa eBKIIOBa BICTaHb 3aCTOCOBYETBCA B THX BUMAaKax, KOJI 
KOXKHIM i-BAaCTHBOCTI BAaeTbCA HaaTH MeBHYy «Bary» w;, NpOoMOpuitHy 
Mipi BaxKIMBOCTI XapaKTePHCTHKH B 3aladl KacudiKaii: 





Bu3HayeHHa Bari, 3a3BM4ail, 1OB’A3aHO 3 OLaTKOBUMM JOC DKeHHAMH, 
Hallpukilal, OpraHizalliclo OMMTYBaHHA EKCHepTIB 1 OOpOOKorO ix YMOK. 

Xemminropa (MaHxetreHcbka) BICTaHb € CiTI-OIOK Bi{CTaHHIO a0o BIJIC- 
TaHHIO MICbKUX KBapTasiB. Iq BiqCTaHb € pi3HHUeIO 3a KOOpAMHaTaMH. 
Y OiBUIOCTI BUNA KIB IA Mipa BIACTAaHI TIPHBOAHTb JO THX 2Ke Pe3yJIbTATIB, AK 
i Wa 3BuuaiiHOi BiacTaHi Eskmiga. OnHak, Wa Wei Mipv BIVIMB OKpeMHux 
BCJIMKHX Pi3HHUb (BHKHIB) 3MCHUIY€TBCA (OCKIIbKH BOHH He 3BOJTBCA B 
KBayIpaT). XCMMIHTOBA BICTaHb OOYMCIIFOETECA 3a POPMYJIOIO: 


P=) (lA — |B) 


Bigctanb Uebuiena ipuiimae 3HauveHHA HalOWIbUIOTO MOAYIA pi3HUIl 
MDK 3HaYCHHAMH BIMOBITHHX BUIACTHBOCTeH (03HAaK) 00’ €KTIB: 


P = MAX |A; — B;| 


AKWJO XapaKTepHCTHKH BUMIPAHI B Pi3HHX OAMHHUAX, BAKOPHCTOBY- 
IOTb HOPMYBaHHA KOXKHOI XapakTepHCTHKH. 

BiqcoTOK po30PKHOCTI BUKOPHCTOBYETECA B THX BUMaKaXx, KOJIM BuIac- 
THBOCTI (XapaKTepHCTHKH) 00’ eKTy € KaTeropiaJIbHHM: 


P = VALUE |A, # B;| 


Hanpukiay, mepuia xapakTepvictuka 00’eKTy — Buy OO’eKTy, Apyra — 
cTaH KOM@opty, TpeTili — mona. YaBiMo 3Ha4deHHA BIIACTHBOCTeH (xapak- 
TepHCTHK) 0O’eKTa y BHIIAyi BeKTopy 3Ha4ueHb. Ilepummii BeKTop — (KBap- 
Tupa, 2-x KiMHaTHa, moma 70 M2), Apyrui BexTop — (KBapTupa, 3-x KiM- 
HatTHa, moma 156 M2). BigqcoroK po30iKHocTi ZopiButoe 2/3. Li Bextopu 
PO3PI3HAFOTECA Ha 66,6%. 
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BuOdip Mipv BIACTaHI WIA XapakKTepHCTHK Moje — Tyke BakIMBH 
eTall, TOMY WO Bi WHX Upolexyp 3aexaTb cnocoOu aHami3y Mosesel 
TaHUX, a TaKOXK Mipa MOWIOHOCTI 06’ EKTIB ycepeqHHI Moserel. 


Jlireparypa: 

1. Ivanova L. Principles of constructing computational models of ge- 
ometric objects. Scientific notes at the Lodz Polytechnic Institute. Ne 715, 
Budownictwo, z.45, 1995 C. 79-84 

2. Ivanova L., Kovalyov S. Main directions in the development of dis- 
crete applied geometry of curves and surfaces. [Jpuxaadua 2zeomempia ma 
inaic.epagdixa. K: KITYBA, 2002, Bun. 70. C. 35-42 

3. Jett K. J>x. Baegenue B cucTemMbl 6a3 WaHHbIx. 8-e u3g. M.: 
«Busbamc», 2006. 

4. Jloporos A. 1O. Avnann3 MapaMeTpw4ueckol MacTH4HOCTH MHOroc- 
JIOMHBIX HelipOHHBIXx ceTeli. Padioerexmponixa. Inqdopmamuxa. Ynpaenin- 
HA. 2000. No 1. C. 66-71. 


BH3HAYUEHHA PH3HKY BAHHKHEHHS 
ABAPIMHYX CHTYAIIN TPH 3SBEPIFAHHI 
TAJIBHO-MACTHJIBHHX MATEPIAJITB 


Ko3s10BcbKa T. ®. 
KaHOUOaM XiMi4HUX HayK, OoYeHM, 
euKIaOaY BUulyOI Kamezopii, yuk06a KomiciA abiayiliHo2zo MpaHCcnopmy 
Kpemenuyyoxozo tbomuozo Konedoicy 
XapkiécbKoz0 HaYyIOHabHOZO yHigepcumemy BHyMpiUHix cnpae 


binam T. A. 
eukladay nepwuoi Kamezopii, yuk106a KOMICIA agiayiuHozo mMpaHcnopmy 
Kpemenuyyoxozo tbomuozo Kosedoicy 
XapkiécoKoz0 HaYyIOHaNbHOZO yHigepcumemy BHyMpiWHix cnpaée 


Hasporosa H. I. 
eukaday nepwuoi Kamezopii, yuk106a KOMICIA aBiayiliHozo MpaHcnopmy 
Kpemenuyyoxozo tbomuozo Kosedoicy 
XapkiéecoKoz0 HaYyiOHabHOZO yHigepcumemy BHYMpiWHix CnpaB 
om. Kpemenuyx, [loamaecoxa o61acmb, Vxpaina 


Beryn. HagmipHa KoHI[eHTpallid TEXHOTeHHO 1 eCKONIOFIYHO HeOe3ieudHHXx 
BHPOOHHITB, 3acTapiie Ta HeedeKTMBHe MpMpoyOOXopoHHe oOaTHAaHHA Ha 
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3aBepIIAaIbHHX CTaMAX TeXHOJIOFIGHUX JIaHUOriB, HeHaiMHICTb TeXHIUHHX 
CHCTeM i HeJOCTaTHA KBaslidikallia KagpiB Ha 0O’eKTAaXx IiJBHINeHOrO TexHO- 
TCHHO-eKOJIOFIYHOTO PH3HKYy, CTBOpIO€e YMOBH BHHHKHeHHA TeXHOreHHHX 
aBapiii Ha MPOMMCOBHX MiAUPHEMCTBaXx, OCOOJIMBO MOB’ A3aHHX 13 3acTOCy- 
BaHHAM JIerKO3aliMUCTHX 1 JIeETKHX PeCYOBHH, JO AKHX HaslexKaTb 1 MasIbHO- 
MaCTHJIbHi MatepiasmM (IIMM), lo BHKOpHcTOBYyIOTb Ha aBlalliiiHOMy TpaHc- 
nopTi. ToMy BH3Ha4eHHA BeIMYHH Pu3MKy BHHMKHeHHA aBapiitHux cuTyalilt 
mp 30epiranHi IIMM e akryasIbHoro MpoOsieMoro Ha TerepilHiit yac. 

Mera po6dotn. BctaHoBuTu 3aslexKHOCTI MDK KOHIJCHTpalliaMu op- 
TaHi4HHx peyoBuH y ckani IMM, mpw3HayeHnx JIA aBialliitHoro TpaHc- 
MOpTy, i BeHYHHaMM Pv3MKy BHHUKHeHHA aBapiiiHoi cuTyatii mpu ix 
30epiraHHi. 

Matepiasm i MeToaH. OiHKa BesIMYMH PH3HKIB 3iMCHIOBaIaJICb 13 
3aCTOCYBaHHAM MOJeI IHAMBILYaIbBHUX MOporiB (iMOBIPHICHHM po3nmois) 
i BUMIPAHUX BarOBHX KOHLeHTpallii Up 3a0pyHeHHI aTMOcdepHOro MOBI- 
Tp 3 ypaxyBaHHAM Kacy HeOe3sleKN peyoBHH OesnocepeHbO Ha MICTKO- 
cTax 30epiraHHa TIMM. 

PesybTatTuH i o6ropopenna. Teopit Ta npakTHKa pv3HK-aHasi3y Ta 
PH3HK-OpicHTOBAaHOrO TiAXOy WOO BHHHKHeHHA aBaplHUx cuTyaliit, y 
TOCIJPKCHHAX yUpaBIHHA Horo CKaqOBHMHU, 3YMOBJICHHX MOripuleHHAM 
YMOB 30epiraHHA MasIbHO-MaCTHJIbHHX MaTepiaiB (IIMM) [1, 2] i, Bigmo- 
BIJHO, AKICTIO HABKOJIMINHBOTO CepeOBUIa, BCE YacTIMIe 3aCTOCOBYIOTb 
TaKi MIJXOUM 0 BH3Ha4eHHA PH3HKIB, AKI € OUIbUI UpHiiHATHHMM TIpu 
CHIBCTAaBJICHHI OWIHOK e(CKTHBHOCTI KepylO4NX 3aXOIB WOO 3HWKeHHA 
BeJIMYHHH PH3HKy Ta BUPIWeHHA iHWHX 3aqa4y. OMKe, Teopia pU3HKy Te- 
peqOayae 3MIHy OpicHTalli B ympaBsHH MpHPpOAOOXOPOHHO!O JAIbHICTIO, 
TOOTO Mepexiy BI KOHUeHMi OOMExKeHHA BEIMYMHH BIVIMBY HeOesmeyHoro 
YHHHNKa JO MOTO 3HWXKCHHA JO ONTHMAJIbHOrO piBHA, AKU BH3HAUAcCTLCA 
BeJIMYHHOIO MIPHUHATHOTO PH3HKy. 

UYacToTa MOBTOPIOBaHOCT] KOHIeHTpalliii B aTMOC(epHoMy MOBITpi 
[1, c. 91; 2]: 


1 a+b-lgC at 
Risk = ——- e 2dt, 1 
fe oh . 


me C — KOHUeHTpallis, WO MpHcyTHA B aTMOccbepHOMy MOBITpi Oia 
Micts 30epiranua IIMM, mr/m’; a i b— emnipwuni Koedinientu. 

Tak, Ip HOpMyBaHHi UpulycTHMoro BMicTy HeOesineyHHx PeyOBHH 
MO2%KHa BHKOPHCTOByBaTH BaroBl KOHUeHTpallli pu 3adpyqHeHH! aTMoc- 
(bepHOro MOBITpA 3 ypaxyBaHHAM Kulacy HeOe3leKH peyoBHH [1, c. 91; 2]: 


1 xnac Imoe = 9,15 + 11.66-lg (C/T) (2) 
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2 xnac Imoe = —5,51 + 7.49-lg (C/K) (3) 
3 xnac Imoe = —2.35 + 3.73-lg (C/T {K) (4) 
4 xnac moe = —1.41 + 2.33-Ig (C/T IK) (5) 


3 ypaxyBaHHAM BHIeHaBeyeHHX pO3PpaxXYHKIB MOKJIMBO BH3Ha4HTH 
YMMOBIPHICTb BHHMKHeHHA aBapiiiHux cHTyaliii Ha MICUAX 30epiraHHa 
TIMM pu HexOTpHMaHH! eKONOrI4HHX HOPMATHBIB KOHIeHTpallilt CKsIa- 
JOBUX TaJIbHO-MaCTWIbHUX MaTepiasiB 1 iHWMX JIerKO3aiMUCTHX pe4YOBHH 
y arTMocdbepHoMy HoBiTpi Ta BAMOr HOPMAaTHBHHX aKTIB 3 Oe3IIeKH 2KHTTE- 
TiabHocTi (puc. 1). 


80 C, mr/n3 
K 74.8 





























IMoBipHicTB 


—@-GeH3eH 4 —®-TONyeH —#—-KHCIOTH —#—HadTeHH —*—KCHIeH 


Puce. 1. 3anexuicTb imoBipHocTi BAHHKHeHHA aBapil 
Bi KOHWeHTpalil OkKpemMoro KomnoHeHTy IIMM 


Cri 3a3Ha4uTH, WO BeIMYHHAa PU3HKy BHHMKHeHHA aBaplHoi cnTyallii 
mpu 30epiranni IMM 3asexuTb Bil BICTaHi PO3MOBCIOMMKeHHA OpraHi4HHx 
JIeTKMX peyoBH. IIpu Wbomy, 1K BUHO 3 puc. |, HaliOimbury HeOesneKy CKyIa- 
WalOTb MOXiQHi OeH3eHy Ta BlacHe OeH3eH. Tomy OysI0 BU3HaYeHO AMHaMiky 
BeJIMYHH PU3HKy 3aJleKHO BI BICTaHI Bi, JoKepesa HeOe3reKH (puic. 2). 

He 3Ba2KarouH Ha 30epiraHHa TIMM uactiul 3a Bce Ha BIAKPHTHX JWIAHKax, 
yce %K TaKH y MICTKOCTAX MOXYTb MepeOiraTu Ba MpOLecH 3MiH AKICHOTO i 
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KimbKicHoro cKany IIMM: okucHeHHa miy aiero OkcHceHy NOBITps Ta aHae- 
poOHuli Npotiec pyHyBaHHA CKIa Hux OpraHi4HNXx PeyOBHH aslidbaTW4HOrO Ta 
apomaTw4uHoro pss. HaliOimbul WikaBuM € Te, WIO 3a3HadeHOMy po3Kulaly 
THAWarOTEcA 1 OCH3O0I, KCHION, TOYO i ix MOXiTHI, HatBHICTh aAKUXx Oysla 
BcTaHoBsieHa y IIMM i OiommiBii, Wjo 3 YaCOM BHYTPILIHbO YTBOPIOETBCA Ha 
MOBepXHi MicTKOcTei Ait 30epiranHa IIMM. Apomatw4Hum crojryKam rIpH- 
TaMaHHa pi3Ha OyqoBa, TOMY B Tipoleci ix aHaepoOuoro pyiHyBaHHa OepyTb 
yuacTb 1 MiKpoopraHi3MH, BITMOBITAIbHi 3a pi3Hi CTamli Nerpanaili apomaTu4- 
HUX Kislelb JO alleTaTa, TOOTO B Mmpolleci OepyTb yuacTb eIeKTPOHH, IO MOT- 
peOyr!0Tb BIZHOBJICHHA YTBOpIOBaHOrO JBOOKCHy KapOouy. 

Oxpim Toro, Ha mpouec SesmeyHoro 36epiraHHa IIMM s3HayHoro Miporo 
BIVIMBaIOTb TeMiepatypa 1 pH cepeyosumia. Ta30BHii xpomatorpadiyHnit 
anai3 IMM, wo 36epiraroTacs, 10Ka3aB HaABHIicTb MeTaHy (CHa) yo 4,1 %; 
mpooxcury KapOouy (CO) — no 1 %; Oxcureny (O32) — 0,4 %; igporery (H2) 
no 0,4%. Takoi yrBopeHoi CyMIIIi JOCTaTHbO JIT BAHMKHeHHA o2%Ke2xKeHe0e3- 
TleyHo! cuTyalii mpu 30epiraHHi IIMM, ocoOmmBo 3a BUCOKHX 30BHIIIHIX 
Temulepatyp (puc. 3). He ocTaHHto poulb BiJiTpalOTb MeTeOKJIMaTHUHI Tapa- 
MeTpH 30BHIMIHBOrO CepeJOBHWIa: WepeBaxKHHii HallpsxM BITpy 3a pO301I0 
BITpiB, TeMIepaTypHa IHBepClA, pIBeHb COHAYHO! IHCOMALII. 3a BACOKOTO piBHA 
BOJIOFOCTI MOBITPA CI ypaxoByBaTH i pebed) MICIeBOCTI, Je posTaloBaHl 
IJIAHKM 30epiraHHa Ta cKagqyBanHa TIMM. 
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BenuunHa PpH3Hky, 

















BigctaHs Biz Mica 36epiraHHa IIMM, m 


Puce. 2. 3anekHICT BeJIM4HHH pH3nky aBapiiinol curyanii mpu 30epiranni 
TMM sig Biycrani 0 J>kepeta JIerko3aiiMUCTHX peyoBHH 
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PesyIbTaTH PO3paxyHKiB CBILYaTb po WepeBHUeHHA 3Ha4eHb MIpHtyc- 
Tumoro pu3uKy (Risk = 10°) He3anexHo Big BigcTaHi Bi j>Kepena HayXxo- 
IDKeHHA CielyMqi4HuXx OpraHidHHXx peyoBHH. 
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— + y 3HMoBHii Mepiog - WITHIB 

siseleisie y miTHifi Mepiog - MITHIB 

3a HaABHOCTi MepeBaxKHOrO HalIpsAMy BiTpy B JiTky i3 TeMMlepaTypHOW cTpatTudikanicro 
— —3a HasBHOCTi MepeBaxKHOrO HallpsMy BiTpy B3HMKy 





Pue. 3. [unamika cyMapHoi KOHUeHTpalli Jerko3aiiMHcTHX peqoBHH 
y Micyax 30epiranna IIMM 3asexHo Bi, MeTeopo.10rimHHx 
tlapaMerTpis (Temilepatypa, HalipsM BiTpy 3a po3or0 BiTpiB) 


Bucnosku. Onxe, Ha MiCTaBi posruisHyTOrO BHUe, MO%KHa BCTaHOBH- 
TH B3a€MO3B’A30K PH3HKY BHHHKHeHHA aBapiiHol cuTyalil upu 30epiraHHl 
TIMM i3 3axoqaMu, CIp{MOBaHHMH Ha 3HWKeCHHA PU3HKy: 


m 


a es i) (8) 
a = 


i 
ne R, — Bunagqkosuii HeKkepoBaHHit pu3Hk, 3yMOBJIeHHi BHHUKHeCHHAM 
j-Toi HeOesneuHoi cutyauii; 7% (y,) — PyHKUid BIIMBYy i-20 30BHILNHBOrO 


4qMHHNKa (y;) Ha WiABUINeCHHA pH3HKy BHHUKHeHHA aBapiiiHol cuTyaltli np 
30epiraHHi IIMM. 


Jlireparypa: 
1. Conomuy I. O., Ko3noscpxa T. ©. ExonorivHuit pu3uk : HaBy. m0ci0. 


Xapxis : [pykappa «Maypuy», 2015. 276 c. 
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2. MeToquka BH3HaYeHHA PH3HKIB Ta 1X MpHWHATHUX PiBHIB AIA e- 
KapyBaHHa Oe3eKu 06’€KTIB MITBUMIeHO! HeOesneKu. 3aTB. Minmpatti Ta 
counomtTuku Yxpainn Biz 04.12.2002 Ne 268. Kuis : OcHoga, 2003. 191 c. 


BIOJIOTIUHA KOPO3IA AK WHHHUK ®OPMYBAHHA 
PH3HKY HEBESITEKY 3BEPITAHHA 
MAJIBHO-MACTHJIBHHX MATEPIAJIIB 


Ko3o0scbKa T. @, 
KaHOudam Ximi4uHUux HayK, OOYeHM, 
euUKIaOaY BuLYyOI Kamezopii, yukioea KomiciA aeiayiluHozo mpaHcnopmy 
Kpemenuyybkozo bomuozo KoNeOoICy 
XapkiécoKoz0 HaYIOHAIbHOZO yHigepcumemy BHYMpIWHix cnpaée 


CupouioxcbKa B. M. 
euKIaOaY eBuLYyoI Kamezopii, yuKoO6a KOMiciA aBiayiliHo2o MpaHCcnopmy 
Kpemenuyyoxozo bomuozo Komedoicy 
XapkiécokKoz0 HaYyIOHAaNbHOZO yHigepcumemy BHyMpIWHIX cnpaB 


Ajapirasn O. B. 
euKIaOaY eulyoi Kamezopii, yuKo6a KOMiciA aeiayiliHo2o MpaHCcnopmy 
Kpemenuyyoxozo bomuozo Konedoicy 
XapkiécoKoz0 HaYIOHAIbHOZO yHiBepcumemy BHYMpiWHix cnpae 
om. Kpemenuyx, [lonmaécoxa o61acmo, Vxpaina 


Beryn. Bigomo, mo HaiOimbut HeOe3Me4HUM SABHINeEM 3 TeXHIKO- 
TEXHOJIOTI4HO! TOUKH sopy € KOpo3ia MaTepiasiB y pi3HHX Buax Ti mposBy. 
Ase B O1IBUIOCTI BHMAKiB BOHAa PO3rIALa€TbCA AK OKpeMMii BU — elleKT- 
POXIMi4Ha, XIMi4Ha, MIKPO— Ta MaKporasIbBaHOKOpO31A AK PI3HOBHI, CJIeKT- 
POXIMI4HO! KOposii, KOpo3id MeXaHIYHOTO 3HOCY, OiONOri4Ha KOpO3iA TO- 
mo. Ha TenepiliHiti uac MOCTae IMTAHHA AKOCTI MasIbHO-MaCTHJIbHHX Ma- 
Tepiamis (IIMM) mpu ix BuroToBseHHi, 3acTOCyBaHHi Ta 30epiraHHi. 3a 
aHUMU 3apyODKHO! cTaTucTHKH 33 % aBapili Ta KaTacTpod) iTaKiB, 50 % 
BIJMOB aBialliMHUx JBUTYHIB BUKJIMKaHi BIJMOBINHUM piBHeM 3a0pyHeH- 
HA WaIMB MikpoOioori4Horo cKaqoBoro [1, 2]. Okpim Toro, He OCTaHHIO 
pOJIb BiJIrpac 1 HadBHICTb OJlyKalOUHX CTPYMIB, WO BHHMKaIOTb y MICLAX 
KOHTAKTY MeTaJICBHX MOBEPXOHb OJHa 3 OAHOIO, 3 IpyHTaMH p13HOI KHCIIO- 
THOCTI, BONOFOCcTI, WibHOCTI [1, 2]. 
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Y 3B’A3Ky 13 3a3HaYeHUM BHUe HEOOXIAHO posriayqaTu CyMicHy ito pi- 
3HOMA@HITHHX YMHHUKIB HaBKOJIMIIHbOrO CepeqoBula y POPpMyBaHHi KOM- 
IVI€KCHOI KOpo3ii, a He OKpeMHX ii BULB. 

Mera po6ootn. Ouinka mii Olonori4HuXx CKaqOBUX BHHHKHeHHA KOpo- 
3ii Ta ix KIHCTHYHUX 3aKOHOMIPHOCTel AK UMHHUKAa POPMYBaHHA PH3HKIB 
HeOe3leKH 30epiraHHaA WaJIbHO-MaCTWJIbHHX MaTepialiB B aBillalliiHili 
TeXHILI. 

Martepiann i merogu. [[pexctaBHuku MikpoopraHi3MiB — Je@CTpyKTO- 
PiB NasIbHO-MaCTHWIbHHX MaTepiaiiB — BU3Hadauch 3a WomomMoror1o PEM 
106 B BupoOxnutBa «SELMI», HasBHicTb K1aciB OpraHl4HHXx CHOJYK — 13 
3aCTOCYBaHHAM TOHKOWAapoBol xpomatTorpadii Ha macTuHax Silufol y 
CHCTeMi MeTaHOI : BOA : aljeTOH (1 : 3: 1). 

Pe3ybTatTu i o6ropopenna. J[11 BCixX BUJIB MIpHpOAHHX MasMB 3ara- 
JIBHUM € IIPHCyTHICTb Olomori4Hoi *Pa3u, AKa XapaKTepH3YETBCA HaABHICTIO 
aKTHHOMILeTiB i MikpoopraHi3MiB. HaiiOinbul MOWIMpeHuMM MikKpoopraHi- 
3MaMH — JIeCTpyKTOpaMH peaKTHBHHX MaiMB, WO CIPHYHHAIOTb ix Oion0- 
INKOJDKeHHIO, € OaKTepii Pseudomonas, Bacillus, Micrococus; aKTHHOMI- 
qeTu poyuH Cladosporium, Penicillium; apixmxKi Candidas, Torula [1, 2]. 
UactTilll 3a BCe B MaJIMBHHX CHCTeMax 3YCTPINaeTbCA TaK 3BAHHM «racoBHult 
rpuO» (Cladosporium resinae); Oaxtepii poxy Pseudomonas, Aki TOBHICTIO 
ONOKYIOTb poOoTy MasIMBHOI CHCTeMH. 

Cry 3a3Ha4uTH, WO MiKpOOU YCIIILIHO PO3MHOXKYIOTBCA BCIOM, Te € 
BOJja Ta KHBWJIbHe cepexoBuIe. ABialliiiHe MasIMBO H€EMO2KJIMBO MOBHICTIO 
3BIIbHUTH Bil BOJIOIM, MpHCyTHOCTI Ti CIiTIB, WIO € AOCTaTHIM JIA pocTy 
KWIBKOCTi MikpoopraHi3MiB. HatiOiubul cipHaATIMBUM CepeOBHUIeM AIA 
PO3BHTKY MiKpOOpraHi3M1B € EMYJIbCIA, WIO YTBOPIOETBCA Ha MEI PO3I0- 
Wily CHCTeMH «BOZa—aMBO». Pict 1 po3BHTOK MiKpoopraHi3MiB Y MasIHBi 
IIpH3BOAUTb JO HaKOMMYeHHA B HbOMY pi3HHX 3aOpYHIOBAIbHUX cK1ao- 
BUX Y BHIJIAN OpraHitHHXx PeYOBHH — PORYKTIB %MTTEMATbHOCTI Mikpo- 
opraHi3MiB, wwiaMy, MpOAyKTIiB Koposil, ocaJB, CJIM30BHX INIBOK. Xapak- 
TePpHHM € 1 HaKOMMYCHHA MepOKCHAIB i OpraHi4HUX KHCIIOT, WO BUKIMKae 
CWJIbHe 3AKHCJICHHA MasMBHOrO cepeqoBua WO pH = 2,8. Pe3ympTaroM 
cTa€ JOAaTKOBa KOpO3iA NaMBHUX pe3sepByapiB i MaricTpasiei, 30Kpema 
OionoriyHa Kopo3ist. Bonu dopmytoTb Oiomacy, 1Ka More 3a0m0KyBaTH 
MaJIMBHi (PUIbTPH, WO TIpH3BOLHT WO CyTTeBUX NOXHOOK Bumipy. IIponyK- 
TH iX %KMTTEMMANIBHOCTI HaCcTIIbKH arpecuBHi, IO MOXKYTh MPH3BeCTH 10 
Ceplo3Hux MOMKOJKeHb CTPyKTypH aBialliiHux OaKkiB i, AK HaCJIOK, 10 
BHHMKHeHHA aBapitHux CHTyallil. 

MikpoOiosoru BUABHJIM COTHI BUIB MiKpOOpraHi3MIB, 30aTHHX 3MiHIO- 
BaTH BIAaCTHBOCTI TBepAUX, piqKHx i ra30m0miOHux ByrueBonHiB. IIpu 
I[bOMy OyIO BIZ3HAYeHO, IO WeaKi 1x BUH BUOIPKOBO OKHCJIFOIOTb aliKaHH, 
TlepeBaxkHO JUHIMHOI OyAOBH, a Wi BYIeBOAHI — €quHe AxKepeO eHeprii, 
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HeOOxiqHe WIA %KUTTEAAIbHOCTI MikpoopraHi3Mis. AsidaTuuHi (mapadi- 
HOBi) BYIJIeBOJHI YacTILIe MEH OlocTiMKi, HDK apomMaTu4Hl. Tomy i masu- 
Ba 3 BeJIMKMM YMICTOM MapadiHOBUXx BYTIeBOAHIB OyAyTb pyliHyBaTHca 
WIBHAWe, HK 3 BEJIMKHM YMiCTOM apOMaTHYHMX BYTICBOHIB. 

3HaudHa KIIbKICTb BIOMHX JTepaTypHux JaHux UpMcBaAyeHa WMTAaHHAM 
aKicHoro 30epiraHHa IIMM, ane npakTH4HO He JOC KYBaIHCh XiM1YKO- 
KIHe€THUHI Ta BIaCHe XIMI4HI OCOOIMBOCTI HepeOiry peakiliii B HUX. 

3 Halloi TOUKH 30py Y BAHHKHeHHI Oionori4Hoi Kopo3ii MO*KHAa BUAVIN- 
TH TaKi MOMeHTH. 

Ilo-nepuie, OaxtTepii OioMiBKH MiqWaroTh PepMeHTaTHBHOMy TiAposi3y 
Ta OpoOIHHIO BHIi HAaCHYeHI Ta HeHacw4eHi KapOOHOBI KHCJIOTU 3 YTBO- 
PCHHAM HIDKYHX KapOOHOBHX KUCIIOT, CIUPTIB, aIbUeriTiB, KeTOHIB, CO} i 
H). Yci npodykTu NepBHHHOrO MepeTBOpeHHA, BKIIOUAIOUN HWKU KapOo- 
HOBi KHCJIOTH, JOOpe po34HHHi y BOI, WIO AO3BOJIA€ BECTH MOBY IIpo ae- 
poOHo-aHaepooui mpolecu 6e3 4yTIMBHX JO rIMOOKOrO OKHCIICHHA CTaqili 
TlepeTBOpeHHA CieWMPidHUX MiKPOKOMNOHEHTIB Oiomacn OionmiBKu. IIpu 
I[bOMY MeTAaOOIITH TepBHHHUX aHaepoOiB CTalOTb cyOctpaTamu Wit Ha- 
CTYHHMX TlepeTBOpeHb (1)-(3). OckisbkH HeMO2KIIMBO TIOBHICTIO OYHCTHTH 
IIMM Big cymbbypBMicHHX cHosyk, TO cymb@atpexzyKuia — (4), (5) — Ta- 
KOK BIIMBae Ha AKicTb IMM mpu AoBroTpuBasiomy 30epiraHHi. 

Ilo-apyre, Au@dy3ia ra3is 3 WoHHMX wapiB IMM ua moBepxHto Ta ic- 
HYyBaHHA Ha WOBepXHi OiOMIBKU HelTpasIbHUXx abo caOKOBIQHOBHUX YMOB 
CIIPHA€ PO3BUTKY TaKOXK TIOHOBUX 1 MCTAHOOKMCHIOBAJIBHUX OakTepiii. 


CO, + 4H, —> CH, + 2H,0 (1) 
HCOOH —> 4H, + CO, > CH, + 3CO, + HO (2) 
CH;COOH — CH, + CO; (3) 

2 [Copr'CH0] + SO,” > S* + 2CO, + HO (4) 
S* + 2FeOOH —> SO,” + 2Fe** + 2H* (5) 


Oxkpema Hv3Ka IIpoBeJeHHX JOCIIKeHb TOBea pi3Hi BUM pyHyBaHb 
BYTJICBOAHIB 3 OTPHMAaHHAM TaKHX Pe3YIbTATIB: 3’ ABJIAIOTbCA KOPO3IMHO- 
aKTHBHI KapOoOHOBI KHCJIOTH, TiAporeHcyIbil i WBOOKCHA ByTelIo, MO- 
JIeKyIAPHHU TiqporeH; pyiHy!OTbcaA WaIMBHi MpHcayKH; yTBOpIOIOTBCA 
eMYJIBCli Ta BIAAWIAETECA BOTA. 

One, mpvicyTHicTb Mikpodsopu y IMM cnpuae genapadinizanii 1 
3HWKEHHIO 1X AKOCTI. 
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3 inwioro OOKy XiMIKO-KiH€THYH1 3aKOHOMIPHOCTI Mpouecy MiAKops- 
IOTbCA KJIACHYHOMY PIBHAHHIO Muxaesica-Menreua [3]: 





dS h-S 
oa : 6 
dt k+S ©) 

Tow, 

CALC Se"), (7) 


qe C, — W04aTKOBa KOHUeHTpallia OpraHi4HUX croyK y Oiomaci Oion- 
mipKku IIMM; A — wBHaKicTb XiMiMHOro MepeTBOpeHHA OpraHi4HUx peyo- 
BHH Oiomacn OionmiBKH IIMM; k — crana HakoMM4eHHA OpraHi4HHXx peyo- 
BHH; ¢ — TpHBaJICTb BIIMBy OpraHivHux pesoBuH Ha IIMM. 

3Ha4eHHA MHTOMOI WIBUAKOCTI pocTy MikKpoopraHi3MiB IIpOMOHYyeTbCA 
BH3HadaTH 3 BUpasy 


wa (8) 
OMI 0 

je {4 — HMTOMa WBHAKICTS pocty MikpoopraHi3mis, row’; S; — KOHUeH- 
tpauia opraniunoi peyosunu y IIMM, ska po3kmagaerscs, r/aM; 
S, — 3aMIIKOBa KOHUeHTpauia opraHiuHoi peyopuHn y IMM, r/o’; 
t; — Yac WoYaTKy OioKoposii, row; fo — 4YaC BU3HAYCHHA CTYIeHA KOpoO3il, 
rou. 

J[ia 3HaXOJ2KCHHA BITNOBINHUX KOHCTAHT O10KOPO3IT May 1 Ks MOoxKHA 
BHKOpHcToByBaTH MeToy JlaitHyipepa i bepxa [3]. [pu ybomy 3ilcHt10- 
€TbCA JHeapH3alllA 3a1eKHOCTI MDK (PYHKIAMH MaKCHMaJIbHO! WBHAKOCTI 
Kopo3ii 1 KOHWeHTpaltielo opraHidHux peyoBuH y IIMM (5). Y pe3ymptari 
OTPHMaHO PiBHAHHA BUTIALY: 


Hi 8 Reid cK, 
ra Hmax -S Hmax S Hmax ; 





(9) 


MakcuMasIbHa WIBHAKICTS OioKOposii € rpaHu4Horo up SO. 

Bucnosku. [IpopeyqeHHs BlacHHx eCKCIepHMeHTIB 3 BHBYCHHA XKHTTE- 
JMAJIbHOCTI MIKPOOpraHi3MiB AK YMHHHKA OIOMOTIMHO! KOpoO3ii MoKa3as0, 
WO Ha iX pO3MHOXKeHHA BIVIMBaIOTh JeAKi 30BHIMIHI YHHHMKU: MABMOIeHa 
Temilepatypa cepegzoBunja (20—-35°C), mpHcyTHicTb BOAM 1 MiHepasIbHHX 
3a0pYAHIOBaJIbBHUX CKaOBUX (TBepAi BIAKIaqeHHA y TpyOompoBosax, 
MIpOAYKTH Koposii, HapTo- Ta OiITyMOMOAIOHI AOMILIKH), THCK, HasBHICTb 
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OpraHi4HHx OKCHAIB i MepOKCHAIB, WO NIZBHUye pu3suk 30epiranHa IIMM. 
Oxpim Toro, MikpoopraHi3MH, MOTparIAIOUN 3 MOBITPA AO WasIMBa, MOXKYTb 
TpuBaMi 4ac 30epiraTuca B HBOMy 6e3 poO3MHOXKeHHA, TOOTO 3aIMWIaTHCA 
%KUTTE3LATHUMH JO MOAB CIPHATIMBUX YMOB JIA 1X POSBUTKY. 

J\na OopoTbOu 3 MikKpoopraHi3MaMH BHKOPHCTOBYIOTb aHTHMIKpoOHi 
TipHcayKu, OOpoOky MasMBa eJIeKTpOMarHiITHHM TOJIeM, (iJIbTpyBaHHa 
TlasIMBa Yepe3 OakTepHIMAHI PiUIbTpU, OaraToacteKTHUM WiAXIT WO WaMB- 
HOi ririeHu, TeCTyBaHHA i BIACTeXxKeHHA PiBHIB MiKpoOioNOri4HOro 3abpyl- 
HeHHA B yCilf MasIMBHI CHCTeMI, KOMYHIKalliax, pe3sepByapax TOIIO. 

Bucnosku. [IpopeyqeHHa BlacHHX eCKCIepHMeHTIB 3 BHBYCHHA %KUTTE- 
JMAJIbHOCTI MiKPpOOpraHi3MiB AK YHHHHKA OIONOTIYHO! KOpoO3il MoKa3aso, 
WO Ha 1X pO3MHOXKCHHA BIVIMBAIOTh JesKi 30BHIMIHi YHHHUKH: MABHUeHa 
Temilepatypa cepeyoBumja (20—-35°C), mpHicyTHICTb BOM 1 MiHepaJIbHUXx 
3a0pyAHIOBaIbBHUX CKIaOBUx (TBepdi BiAKIaqeHHA y TpyOonpoBosax, 
MIpOAyKTH Koposii, HadTo- Ta OiTyMOMOIOHI JOMIMIKH), THCK, HadBHICTb 
OpraHi4HHXx OKCHAIB i MepOKCHAIB, WO NiZBHUye pu3suK 30epiranHa IIMM. 
Oxpim Toro, MikpoopraHi3MH, MOTpalIA!O4N 3 HOBITPA JO WalIMBa, MOXKYTb 
TpHBalMi 4ac 30epiraTuca B HBOMy 6e3 pO3MHOXKeHHA, TOOTO 3aIMWIaTHCA 
XKUTTE3ATHUMM JO MOAB CIIPHATIMBUX YMOB JIA ix pO3BHTKY. 

J\na OopoTbOv 3 MikKpoopraHi3MaMH BHKOPHCTOBYIOTb aHTHMIKpOOHi 
TIpHcayKu, OOpoOKy MasMBa eJIeKTpOMarHiTHHM TIOJIeM, (pilbTpyBaHHA 
TlaIMBa Yepe3 OakTepHuaaHi (biIbTpu, OaraToacneKTHHH MAXI WO MasMB- 
Hoi ririeHH, ‘TecTyBaHHA i BIACT@KEHHA piBHIB MikpoOionorisHoro 3abpyA- 
HeHHA B yCili MasIMBHIM CHCTeMI, KOMYHIKalliax, pesepByapax TOIIO. 
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BHKOPHCTAHHA MICTOBY/MBHOI JIOKYMEHTAIM 
TI GAC 3JUMCHEHHA 3EMJIEYCTPOFO 
TA BEXJEHHA KAJACTPIB 


Komkagya I. B. 
OoKmop eKOHOMi4HUX HayK, npodecop, 3aeidyeau Ka@eopu 
XapKiecbKoz0 HAYIiOHAIbHOZO azpapHozo yHigepcumemy 
imeui B. B. Joxyuaeea 


Anonpienko T. B. 
cmapwuu euknada4u 
XapKi6CbKOZ0 HAYIOHAbHOZO AzpapHozo yHigepcumemy 
imeui B. B. Joxyuaeea 


Tliniuepa M. O. 
KaHOuOaM mexHi4HUux HayK, OOYeHm 
XapKi6CbKoz0 HAYIOHAbHOZO yHigepcumemy MicbKOzo 2zocnodapcméa 
imeni O. M. Bexemoea 
om. Xapkie, Vxpaina 


3akoHOaBcTBOM Yxpainu [1-3] mepenqOaueHo cTBOpeHHA e€HHO! Jep- 
2KaBHO! reoiH(opMalliMHO! CHCTeMH BiJOMOCTel TIPO BCi 3€MJIi Ta 3EMeJIBHI1 
TIAHKH y MexKax TepuHTopil Yxpainu, ToOTo JlepxaBHoro 3eMebHOTO 
KalacTpy, AKHM BeZeTbCA Ha Oa3i iH:popMalliHoro 3abe3ne4eHHA 3eMsIeyC- 
Tpolo, y TOMY YMC Wa POpMyBaHHA Ta BeeHHA MicTOOyAIBHOrO KajlacT- 
py Ta KajjacTpiB iHWHXx IpHposHUX pecypcis. 

Cratrero 31 3axony Yxpainu «IIpo JepxaBHuii 3emMebHHi Ka- 
jactp» [3] mepeqOauena inopMalliitva B3aceMOAit MDK Pi3HHMM KajlacT- 
pamu [4], np wbomy 3a3Ha4yaeTBes, WO «KapTorpadiuHa ocHoBa JlepxaB- 
HOFO 3€MEJIBHOFO KajlacTpy € €AMHOIO JIA (POPMYyBaHHA Ta BeJeHHA MICTO- 
OyiBHOTO KayjacTpy Ta KayjacTpiB 1HWIHX MpHpowHUXx pecypciB», AIA Pop- 
MYBaHHA AKO BHKOPHCTOBYETBCA EMHa JepxKaBHa CHCTeMa KOOpAMHAT. 
Le 3a0e3neaye BUKOpHCTaHHA MicTOOYAIBHOI AOKyMeHTAllil Mi Yac 3Milic- 
HeHHA 3eMJICyCTpoIO Ta BeeHHA KaflacTpy, Ta HaBllakKH BUKOpvcTaHHA 
JOKYMeHTalli i3 3eMsIeyCTpoIO Ta WaHux KayjacTpy JIa MicToOyqiBHUX 
moTpeod. 

Cepey, rosloBHUX HallpAMiB MICTOOYAIBHO! JiAIbHOCTI MOXKHA BUWIMTU 
Ti, AKi IPYHTYIOTBCA Ha aKTYaIbHIM iHopMaLii upo 06’exTu JlepxKaBHoro 
3€MEJIbHOTO KaflacTpy: 

— IWlaHyBaHHaA, 3a0y70Ba Ta iHle BAKOPHCTaHHA TepuTopii; 
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— po3po6ka, peasi3ailia MicToOyMiBHOI TOKyMeHTaliii, iHBeCTHIMMHUX 
MporpaM po3BHTKy HaceJIeCHHX IYHKTIB 1 TepHTopin; 

— BY3Ha4eHHA TepuTopiii, BHOIpP, BUTyYeHHA (BUKyM) 1 HayqaHHA 3eMe- 
JIBHUX JJIAHOK JIA MicTobyqiBHUX HoTped; 

— 3]MMCHeHHA apxiTeKTYypHOi J1AIbHOCTI; 

— pO3MiljeHHa OyIBHHUTBa 00’€KTIB Ppi3HOrO IpH3HayeHHA Ta CTBOpeH- 
HA BIANOBIZHO! COMaIbHOi, 1HXKeHEPHO-TpaHcHopTHol iHpactpyKTypy; 

— CTBOPeHHA Ta BeeCHHA MiCTOOyIBHUX KaflaCTp1B HaceJIeHHX IyHK- 
Tis ToO [4]. 

Tliq 4ac 3qiicHeHHaA MicTOOYAIBHO! WiAIbHOCTI po3poOMAeETBCA MiCTO- 
OyqiBHa JOKYMeHTAaLlA 3arasIbHOep2KaBHOTO, PeriOHAIbHOTO Ta MiclleBoro 
PiBHiB, {Ka y CBOIO Yepry BUKOPHCTOBYETECA Mid Yac 3iiiCHeEHHA 3eMJIeyc- 
Tporo Ha Bcix pipuax [1-13]. Tak a9 po3spoOKn 3emeBnopsAHOI JOKyMeH- 
Talli 3araibHOepxKaBHOrO Ta periOHasIbHOrO piBHIB BHKOPHCTOBY€TbCA 
TlepeBaxkHO MiCTOOyiBHa JOKYMeHTALiA BIAMOBIZHOrO piBHA (Tabu. 1). 

Ciiq BiZ3HauuTU, WjO MicTOOyTiBHa JOKyMeHTallia (abo oKpemi ii 4ac- 
THHM) 3arasIbHOep2KaBHOTO Ta periOHaIbHOTO PiBHIB MOX%Ke BAKOPHCTOBY- 
BaTHCA Ti, Yac pO3poOKN 3eMIIeBNOpAHO! OKyMeHTalli Ha MiCLeBOMy 
pisni. A mi, 4ac pospoOKH Jeakoi 3emMieBnopAAHO! JOKyMeHTalli, Harmpu- 
Klay, AK IPOCKTH 3eMJIeyCTpOrO, WO 3a0e3Ie4yIOTh CKOJIOTO-eKOHOMI4HE 
OOrpyHTyBaHHA C1BO3MIHH Ta BNOpAAKYBaHHA Yrib ao MpoeKTH 3emMsIeyc- 
TPO!O WOO opraHizalii TepuTopii 3eMeJIbHUX YacTOK (MaiB) Ta 1H. MOxKe He 
3aCTOCOBYBaTHCA MicTOOyiBHa JOKYMeHTalllA MiCI[eBOro piBHA. 





























Tadsmus 1 
Bukopueranna MicTooyAiBHol AOKyMeHTanii 
nil “ac 3flicHeHHA 3eMJIeyCTporo Ta KafacTpy 
Ne Ha3za Micro6yiBHoi JOKyMeHTauii Ha3Ba 3eMJIeBHOpaAHO! JOKyMeHTalii 
1 2 3 
3arasIbHOdepKaBHHH Ta perioHasIbHu piBHi 
1 CX€MH IWIaHyBaHHA OKPeMHX 4YacTHH | CXeMH 3eMJIeyCTpOIO 1 TeXHIKO-eKOHOMI4HI 
Teputopil Yxpainn: oOrpyHTyBaHHA BUKOpHCTaHHA Ta OXOpoHH 
— TeHepambya cxema WiaHyBaHHa 3€MEJIb aJIMIHiCTpaTHBHO-TepHTopiasIbHUX 
Teputopil Yxpainn; OJMHMIb 
2 — CXe€MH IlaHyBaHHsA TepuTopii Ha | MpOeKTH 3eMJIeyCTPOIO WOO BCTAHOBJICHHA 
periOHaJIbHOMY piBHi (3MiHM) Mex a{MiHicTpaTHBHO- 
TepuTopiasIbHUX OAMHMUb 
3 TIPOCKTH 3eMJIeYCTPOIO WOZO opraHizaiii 1 


BCT@HOBJICHHA Me TepuTopili NpHpoyHO- 
3allOBiQHOTO (POH Ta iHWIOTO IpHpoqooxo- 
POHHOTO NpH3HayeHHA, O30poByOroO, peKpe- 
allMHOro, iCTOPHKO-KyJIBTYPHOTO, JIicoroc- 
TlOLapCbKOFO NPH3HAyeHHA, 3CMeIIb BOJHOTO 
(ouy Ta BOOOXOpOHHHX 30H, OOMe*KeHB y 
BHKOPHCTaHHi 3eMelIb Ta ix pexKMMOyTBO- 
prorounx 00’eKTIB 
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I[ponopxeHHa Tabmum | 





_ 


3 





TeXHIWHAa JJOKYMeHTALLA 13 3EMJIeyCTPOIO LOT 
BH3HAYCHHA Ta BCTAHOBJICHHA B HaTypi (Ha 
MICI[eBOCTI) Jep»kaBHOrO Kopyouy YKpainu 





MicieBult piBeHb 














oO 





— YreHepasibHHii WiaH HaceeHOrO 
IIYHKTy; 

— aH 30HyBaHHsA TepurTopil; 

— eTambHuii man TepuTopii 


TIPOCKTH 3EMJICYCTPOIO WIOAO BiABeeHHA 
3@MCJIBHUX JIAHOK* 





IIPOCKTH 3€MJI€YCTPOIO WOAO BIOpATKyBaH- 
HA TepuTopii JIA MicTOOyiBHUX ToTpeO* 





IIPOCKTH 3€MJICYCTPOIO WOZO BIOpATKyBaH- 
HA TepuTopil HacesIeHHX MYHKTiB* 





podoui npoektu 3emieycTpor0* 





TeXHIYHA JOKYMeHTALIiA 13 3EMJIeyCTPOHO 
W070 iHBeHTapH3allli 3eMesIb 





10 





11 


— reHepasibHHii WiaH HaceeHoro 
IIYHKTy; 

— Ja 30HyBaHHA TepuTopil; 

— [leTaibHuli man Teputopii 


TeXHIWHAa JJOKYMeHTALLA 13 3EMJIeyCTPOIO LOT 
BCTA@HOBJICHHA (BIJHOBJICHH!) MOK 3eMeJIBHOI 
AWIAHKM B HaTypi (Ha MictjeBoctTi)** 





TeXHI4HA JOKYMeHTAallis 13 3eMJIeyCTPOIO 


WIOJ0 BCTAHOBJICHHA MEK YaCTHHV 3eMesIb- 
HOi QWIMHKM, Ha AKy MOWIMPIOIOTECA IpaBa 





cyOopeHan, cepBityty** 





12 TeXHI4Ha JOKyMeHTAallia 13 3eMJIeyCTPOIO 
100 Nopiy Ta 06’eqHAHHA 3eMeJIBHUX 
HinsHoOK** 








13 TeXHIYHA JOKYMeHTALlid 3 HOPMaTHBHOI 
TpouloBoi OWiHKH 3eMesIb* 





IIPOCKTH 3€MJICYCTPOIO, HO 3abe31e4yIOTb 
eKOJIOrO-CKOHOMI4HE OOIpyHTyBaHHA CiBO- 
3MiHH Ta BHOpsAAKyBaHHA yrigp** 


14 | qeranbHuit Wan Teputopii 











15 IIPOCKTH 3€MJICYCTPOIO WOZO opraHizawii 
TepuTopii 3eMebHUX YacTOK (nais)** 











ITpumimku: 

* moore 3acmocoeyeamuca 
ma pe2iOHallbHOo2o pisHis; 

** @ OKDemUX 6BUNaOKAaX MoODICe He 3aCMoOcOByeamucA MicmoObyOieHa OOoKyMeHMaYiA 
Micyeeozo pisna (3a HaAeHocmi axmyasbuoi in@opmayii 3K). 


micmo6yoieHa OokyMeHMayiA 3a2a1bHOOepICABHOZO 


Takox 3a3Ha4HMO, WO Komi OKYMeHTallii 13 3eMyeycTporo Mepea- 
roTbea Zo JlepxxaBHoro PoHAY AOKyMeHTalii 13 3eMJIeyCTpOIO, a WaHi 3eM- 
JleycTporo BHocaTECA Wo JlepxKaBHoro 3eMesbHOrO Kayactpy [1-3], aKi y 
MOaIbIIOMY BHKOPHCTOBYIOTBCA JIA BECHHA IHLWIMX KajlacTpiB. 

Onke, MOoKHa CTBepJDKYBaTH MIpoO TICHHM 3B’130K MDK MICTOOy]iBHOIO 
Ta 3€MJICBIOPpATHOIO JOKYMeHTaIlliMH Ha BCIX PiBHAX, AKI € OCHOBOIO 
BeJeHHA MicToOyiBHoro Ta JlepxKaBHOrO 3eMeJIBHOTO KaacTpiB. 


Jlireparypa: 
1. 3emenbHni Kogexc Yxpainu Ne 2768-II Big 25.10.2001 p. URL: 
https://zakon.rada.gov.ua/laws/show/2768- 14. 


128 





Prague, Czech Republic December 27-28, 2019 





2.IIpo 3emneyctpili: 3axon Yxpainu Ne 858-IV Big 22.05.2003 p. 
URL: https://zakon.rada. gov.ua/laws/show/858-15. 

3. po Jepxapuuit 3emMenbHHM Kayactp: 3aKoH Yxpainn Ne 3613-V Big 
07.07.2011 p. URL: https://zakon.rada.gov.ua/laws/main/3613-17. 

4. IIpo nopsyoK intbopMaliitHoi B3aeMOaII MK KayacTpamMu Ta iHop- 
MaliM#HHMH cHcTeMaMv: moctaHopa Kadinety Minictpis YxKpainu 
Ne 483 Big 03.06.2013 p. URL: https://zakon.rada.gov.ua/laws/show/483- 
2013-%D0%BF#n 10. 

5. IIpo ocHopu micTtoOyyzyBaHHa: 3aKoH Yxpainu Ne 2780-XII Big 
16.11.1992 p. URL: https://zakon.rada.gov.ua/laws/show/2780-12. 

6. po perysropaHHa MicToOyiBHoOi AiambHocTi: 3aKoH YxkpaiHu 
Ne 3038-VI_ Big’ 17.02.2011 p. URL: _ https://zakon.rada.gov.ua/laws/ 
show/3038-17, 

7. TIpo apxitextypHy JiambHictb: 3axkoH Yxpainu Ne 687-XIV Big 
20.05.1999 p. URL: https://zakon.rada.gov.ua/laws/main/687- 14. 

8. [BH B. 1.1-13:2012 Cxnag ta 3mict MicTtoOyfiBHoi JoKyMeHTalli Ha 
Jiep»KaBHOMYy Ta perioHaIbHomy piBpuax. URL: https://zakon.rada.gov.ua/ 
rada/show/v0105858-12/sp:max20. 

9. ABH 6.1.1-14:2012 Cxnay Ta 3mict weTambHoro many TepuTopii. 
URL: https://zakon.rada. gov.ua/rada/show/v0 107858-12/sp:max20. 

10. J[BH B. 1.1 -15:2012 Cxnag ta 3MicT renepasbHoro many Hacesie- 
Horo nyHKTy. URL: http://ndpi.com.ua/articles/22.pdf. 

11. ABH B.1.1-14:2012 Cxnay ta 3micT WetTambHoro many TepuTopii. 
URL: http://www.minregion.gov.ua/wp-content/uploads/2017/12/18.1.- 
DBN-B.1.1-142012.-Sklad-ta-zmist-detalnogo-planu.pdf. 

12. J[BH B.1.1-22:2017 MictoOyaysanna. Cray Ta 3MicT WlaHy 30Hy- 
BaHHa TepuTopii. URL: http://dipromisto.gov.ua/files/NMD/DBN_Zoning_ 
zmina2019.pdf. 

13. JCTY 6B 6.1.1-17:2013 Ymosui no3Hayenua rpapiuHux JOKyMeH- 
TIB MicToOyqiBHoi WoKyMeHTarii. URL: http://online.budstandart.com/ua/ 
catalog/doc-page.html?id_doc=54351. 
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TIAPOJIOTTUHI PO3PAXYHKH PYXY BOJM 
Y BIAKPUTHX PYCJIAX 


Kpaseup O. 41. 

KaHOudaM mexHi4nUux HayK, OoYeHM, 
Ooyenm Kaqeopu 2eode3ii ma 3emleycmporo 
TIeano-PpankiécoKkoz0 HayioHalbHOZ0 MexHi4HOZO 
yHieepcumemy Hagmu i 2a3y 
om. Igano-Ppauxiecox, Vxpaina 


Bci MeTogH TiqpoNOriyHUux PO3paxyHKiB YMOBHO MOJiIAIOTb Ha CTpOri 


Ta ciipoujeHi. Crpori MeTOqM IpyHTyIOTbCA Ha pO3B’A3AHHi CHCTeMH PiB- 
HaHb Cen-Benaua, 1Ki 3alHMCyloTb B Takomy Bursa [1]: 


du. du oh. (u-u,)-4 





+U-—+g-—+ =q:(-i,) , 

ot Ox : Ox F q (io :) (1) 
00 oF _ 

Ox ot 


We X — Bi[CTaHb Bi, MOUATKOBOTO CTBOpy, 

t— ac, 

g — IIPHCKOPeHHA CHIN TADKIHHA, 

Q, u, h, F — Butpatu BoM, WBUAKICTb, rmMOuHa Ta MOWa *KHBOrO Te- 
pepi3y MoToKy, 

q — OoKoBHii NpHTOK, 

Ug — WIBAIKICTh OOKOBOrO HIpHTOKy, 

ig — YXWJI MOBEPXHi BOAH, 

i, — YXWJI TepTs. 

InTerpyBaHHa piBHAHb CeH-BeHaHa BHKOHYIOTb MeTOJaMH KiHIeBUX 
Pi3HHUb, AKi [PyHTYIOTbCa Ha alIpOKCHMallli MOXiTHUX, AKi BXOUATb B WU- 
(bepeHiaIbHi PiBHAHHA, BIZHOWIeCHHAMM MPHpocTKiB (PyHKUli Ta apryMeH- 
Ty. Li MeToqu Ha3HBaIOTb We METOJOM CiTOK, TOMY WO 3HayeHHA PyHKUi 
BH3Hadal0Tb B BEPLIMHaXx IIpAMOKYTHHKX CITOK. 

BuKOpHCTOBYIOTb TaKOX It po3B’sA3Ky piBHAHb CeH-BeHaHa MeTOy 
KIHUeBHX eJIEMeHTIB. CyTb Uboro MeTOsy HoATae B TOMY, WO HellepepBHa 
BeJIM4HHa  allpOKCHMY€TbCA 3 OMOMOTOIO Oa3HCHHX KYCKOBO- 
MOJWHOMIaIbHHX PYHKUI, BU3HAYCHUX Ha KIHI[CBOMy UHCI eJIeEMeHTIB 1 
B3a€MONOB’13aHUX B (pIKCOBAaHHX TOUKAaX. 3HaYeHHA OesnepepBHoi BesIH- 
HHH B KO%KHIM TOU BBAXKACTECA 3M1HHOIO Ta NOBHHHO OyTH BU3HayeHe 3 
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YMOB MiHiMi3allii HeB’A3KU. OKpeMi esIeMCHTH MOXKYTb BIAPi3HATUCA Pop- 
MOIO, pO3MipaMH Ta BIaCTHBOCTAMH. 

Ase, He3BaxKalou Ha CKaHuM MaTeMaTHYHU alapat, AKHM BUKOpH- 
CTOBY€TBCA IPH pO3B’s3aHHi PiBHAHb CeH-BeuanHa, pu BIACYTHOCTI JOc- 
TaTHBOi inopMalii po perbed KiHWeBi pesyIbTaTH WHX PO3B’A3KIB Oy- 
IYyTb HaOspKeHUMH. 

Ha npakTHUl YacTO BUKOPHCTOBYIOTE CIpPOWeHi MOE, AKi JOCTATHbO 
TOUYHO JaloTb KapTHHy (POpMyBaHHA CTOKY 3 MCHIMMH BAMOraMH JO BHXi- 
Hoi iHmopmatii [2]. 

OcHOoBO!0 Takoi MOJedi € piBHAHHA KIHCMaTHYHO! XBUII, AKi JOCTaTHbO 
TOYHO OMMCY!OTb CXHJIOBI CTOKH. KineMaTH4HO!IO XBHJIeIO Ha3HBalOTb pyX 
BOJH B pyCili Ta Ha MOBeEpXHi BOO300py, KOM 30epiraeTECA OHO3HAYHHH 
3B’30K MDK LIBHKICTIO Ta TIIMOMHOIO HOTOKY, a TaKOXK, KOJIM 1HepmiaIbHl 
CHIM He3Ha4dHl B NOPiBHAHHI 3 CHJIaMM TepTa Ta rpaBitauil. PiBHAHHA Ki- 
HeMaTHYHO! XB CKIaaeTbcA 3 PIBHAHb HEPO3PHBHOCTI Ta CIIBBITHO- 
WIeHb, AKi € YMOBAMM PiBHOBar CHI TAXKIHHA Ta TepTa. Ilicna meBHUXx 
TlepeTBOpeHb Il pIBHAHHA OyAyTb MaTH Taku Buray [2]: 








0 
0g, , Gy , Oh eT 
ox oy ot 
qe = 0-H (2) 
= he i, 
qq =C° i? i is 


qe R — iHTCHCHBHICTh OnaliB, 

7 —iHTeHCHBHIcTb PiibTpawii, 

dw Ty — BATpaTU BOAM 0 ocax Xi ¥, 

i,, ly — XW MOBeEpXHi OaceHuy m0 ocax Xi ¥. 

J\ni Bu3Ha4eHHA 3HaYeHb YXWJB IPOMOHY€TbCA BHKOPHCTOByBaTH 
UuppoBy MojeNb pesbedy, 1Ka MICTHTb HaOiIbuWI NOBHUM OOcar indop- 
Mallii mpo pesbed. 

Ha pucynky | HaBeyzeHo (parMenT UNpoBoi Mogemi pembedy. 
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Puc. 1. Dparment undposoi Mogeni pestbedy 


Ha pucyuxy | BexTopaMv Mo3sHadeHO MaKCHMaJIbHI YXWJIM B KOKHIM 
TOUL UMPposoi Moyemi. Harmpam BekTopis ciipiaflae 3 Hallpx{MoM ToBep- 
XHeBOrO CTOKy. 3HaYeHHA MaKCHMaJIbBHHX YXHJIIB PO3PpaXOBYIOTb 3a 3Ha- 
YeHHAMH yxWiB mo ocax Xi Y. Wi qaHi HeoOxi ZHI Wa po3B’a3aHHA Wudpe- 
PeHUlaIbHuX piBHAH (2). 

Buxopuctanua [IC-rexHosorifi 2O3BONMTb BUKOHYBaTH TiXpouori4Hl 
PO3paxyHKH 3 OiIbIIOO OO’ EKTHBHICTIO Ta TOUHICTIO. 


Jlireparypa: 

1. Kpapeup O. 4. BuxopuctaHua MeTeopouoriyHHux Ta reoMopdosori- 
YHHX JjaHHX TIpH po3spaxyHKy MaBOAKOBUX cTOKiB. HayKoeul eicnuK 
Hayionaivuozo icomexniunozo yHieepcumemy. T. 28, No 2. JIppis. 2018. 
C. 129-132. 

2. Kyumeut JI. C., TpyOuxuu H. A. /IBymepHas Moyenb dopmuposBa- 
HUA CTOKa Ha BOOCcOope, OCHOBaHHad Ha ypaBHeHHAx KMHeMaTHYecKoN 
BomHbl. «Tp. Pugpometueutpa CCCP», spin. 183, 1977. C. 21-28. 
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JO T1WHTAHHA BAKOPHCTAHHA IH®OPMAINMHUX 
TEXHO.JIOIIM B KYPCI IH2KEHEPHO! FPA®IKH 


Jlycp B. I. 
KaHOUOaM MexHiYHUX HayK, npoq@ecop 
XapKisCbKoz0 HaYIOHAbHOZO yHigepcumemy MicbKOzo 2zocnodapcmé6a 
imeni O. M. Bexemoe6a 
om. Xapkie, Vxpaina 


Bula ocBita B YKpaiHi € YacTHHOIO podecifHoi ocBITH, AKa HalpaB- 
JleHa Ha MATOTOBKY BHCOKOKBaJIIiKOBaHUXx (axiBLiB 3 yCix Npo*iB, WO 
3aJ{OBOJIBHAIOT HOTpeou AepxKaBu i cycnipcTBa. Ue ofHiero BaxKIMBO!O Ti 
METOIO € Pi3HOCTOPOHHIM pOSBUTOK OCOOH — B iHTeJICKTYAaJIbHOMY, KYJIbTy- 
PHomy, TBOpYomy 1 Mcuxouori4Homy acriekTax, [1, c. 35-41]. 

OyHuM 13 TOOBHUX 3aBJaHb OCBITH € PO3BHTOK Y TOTO, XTO HaBYaeTbCA 
3]aTHOCTI CAMOCTIMHO aHasi3yBaTH i MHCJIMTH, WO, y CBOIO Yepry, 03B0- 
JId€ [paMOTHO BHKOPHCTOByBaTH OTPMMaHi 1 OCMHCIIeHI 3HaHHA B pakTH- 
WHIM TiMIbHOCTI. O2WH 13 6a30BUX HaBHKIB BUITYCKHMKIB TeXHIYHHX 3a- 
KIaiB BUIUOi OCBITH — BUpaxKeHHA CBOIX TeOpeTH4HHX 3a/yMIB | ie Wa 
1x peami3alii Ha WpakTHIi 3a WOMOMOrorO KpecueHs, [2, c. 78-81]. 

OcHOBHHM 3aBJaHHAM Kypcy iHKeHepHoi rpadiku € HaBYMTH CTyeHTa 
Ha PiBHi HaBHKy MpoaHasi3yBaTH B MepwIOMy HaOsDKeHHI pilieHHA THIO- 
BOI KOHCTpyKTOpcbKOi 3aayi 1 O*POPMHTH Ti y BUA] HABYaIbHOTO KOHC- 
TpykKTopcbKoro AoKyMentTa. Lei kypce — nepwiui Aa cTyqeHTa mpuKsay- 
HUM 1HXKeHepHH MpesMeT, WO 3HaMOMUTb Horo 3 OaraTorpaHHoro WpakTH- 
KOIO IIpOeKTyBaHHA, AKa YaCTO BUKIHKa€ Pi3Hi TPyAHOW Mp Horo BuU- 
BUCHHI. 

B qaHnii uac BUBYCHHA NIpeAMeTy BeAeCTECA Yepe3 3ACBOECHHA JIOMINHUX 
TpaBuJI BUKOHaHHA MOOyAOB WO akTyasi3aili MpocToposBoi yasu. II[pu ta- 
KOMY @JITOPHTMINHOMY IiAXOMi JO BHpIWIeHHA 3aBaHb Kypcy CTyeHT 
YacTO BIJYYBa€ CKaHOL 3 IpOCTOpOBHM IIpejCTaBJIeHHAM BUpiLyBaHo- 
TO 3aBJaHHA, TOOTO BIH «He OadHTb» BUpIO 0 Horo KpecJIeHHIO. 

Birav3HaHa WIKOJIa MesaroriHoi McHxoorii pospobvsa Teopiro MoerTari- 
Horo (bOpMyBaHHA po3yMoBOi Ali, OHIO 3 YMOB YCIILIHOTO 3aCBOEHHA Jil € 
BHKOHAHHA eTally «yIpeJMeTHeHO! Ali» B mporeci HaByaHHs [3, c. 69-72]. 

THUIMMH CIOBaMH, YCIIX 3ACBOCHHA PO3YMOBOi i “HHTAaHHA KpecJieH- 
HA» JOCATA€TbCA JIeTIWe, AKUJO HABYAHHA CYMPOBOAHTLCA eAKHMH MaTepi- 
aj30BaHUMH J1AMH: poOoToro 3 HaTypHHMH ao BIpTyaJIbHUMH MOJ{eJLAMN. 
CrocoBHo iH»KeHepHoi rpadikv We o3Hayae, WO CTyeHT AK OH «pyKamu» 
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MOBHHeH BIXTBOPHTH 0O’eKT 0 KpecuieHHIo. Eran «ympeqMeTHeHoi 711i» 
JOMOMOXKYTb BHKOHaTH MIporpaMu TpHBUMIpHoro reoMeTpH4HOrO MOje- 
JHOBaHHA, CTBOPIOIOUN BIPTyaJIbHi MOJeJ BUPILIyBaHHX 3aBaHb, WO o- 
3BOJIA€ ABTOMATHUHO reHepyBaTH MpaBMJIbHe PilleHHA, aHasli3yBaTH Bapia- 
Iii pilieHHA Ha TPHBUMIpHIi Moe i AaBTOMAaTHUHO Ha Mallepi OTPHMyBa- 
TH paBMJIbHe PilleHHaA. 

IcHy!OTb pi3Hi TOUKH 30py Ha BUKOpHCTaHHA iHopMalliitHHx TeXHOJIO- 
Tif Ip HaByaHHi TrpadiqHHM AucuMMTHaM, [4, c. 36-39, 5, c. 137-140]. 
3 o(HOTO OOKY BBaxKA€TECA, WO poOoTa 3 KOMII’IOTepOM IIpH BHBUeHHI 
iH>KeHepHO! rpa*iku BHOCHTb HeafeKBaTHi aKI[CHTH, 3MILLye WeHTp TAKIH- 
HA B poOOTi MO CucTeMaTH3allii MpocTopoBoi yaBH CTyeHTIB. Taka JyMKa 
Mae mit coOoro Aeaki migctaBu. Komn’1oTepHa MiqTpuMKa mpoiecy Ha- 
BYaHHA BUMara€e JjetKoro OOcaAry HOMATKOBUX 3HaHb, AKi XOYAa i € BEJILMH 
KOPHCHUMM JIA MpakTH4HO! AiAIbHOCTI iH»KeHepa, alle HaBYaHHAM, AKe 
YaCTCHbKO MOXKE MIJMIHHTH COOOIO BUBYCHHA BJlacHe caMol rpadiyHoi 
JMCUMIMHHH. 

3 inmioro OoKy, CborodqHi yYMiHHA NpallioBaTH Ha KOMII’loTepi Mepectae 
OyTH AIA cyyacHoi JOAMHU chenMpidHO upodeciiHuM HaBHKOM, JO Toro 
% OVIbIICTh CTYCHTIB BOJIOMIIOTh NOYaTKOBHMH 3HaHHAMM rpadPimHUx 
pegaxtopis. MoxmuBa mosBa i HacTyHOrO HOriayy Ha BUKayaHHA rpa- 
(PI4HUX TCU B TeEXHINHOMY YHIBepcnTeTi — iMKeHepHy rpadiky cy 
3aMIHHTH KOMII’IOTCPHHM TEOMCTPHYHHM MOJeIOBAHHAM, AK JO3BOJIMTb 
CTYeCHTOBI BUBYHTH HakeTu CAIIP ak «erki», Tak i «cepeqHi». Ha Hart 
NOMIaAy, WpaBUIbHU Wixi 10 MeToAONOrii BUKOpucTaHHa iHdopmMallili- 
HUX TeXHOJOr y BUKIaqaHHi TpadiqHux TMCIMIVIH JIeKUTb Tech MDK 
BKa3aHHMH JLyYMKaMu. 

CryeHT NOBHHeEH YMITH BHKOHYBaTH KpeCJIeHHA B CJIEKTPOHHOMY BH- 
TIA, WO3HaMOMUTHCA 3 OCHOBaMM 3D mMojemroBaHHa. IIpote, podota Ha 
apkKylll Matepy, pillleHHaA NpoeKTHO! 3ayayi Mp MepBHHHOMYy ii ompalio- 
BaHHI — cieuMika eTais poOoTu Oyzb-1koro in»KeHepa. HapuKu poooTu 
Ha apKylll Nanepy 3 TPHBHMIpHHMM OO’eKTaMH MaIOTb OyTH HeEOAMIHHO 
CPOpMoBaHi IPH BUBYCHHI Kypcy iHxKeHepHoi rpadiku. Jlo Toro x, Tpu- 
BHMIpHe MOJeJOBaHHA 3 FoMomMororo CAIIP 3apxKan MOUMHAETBCA 3 T10- 
OyqOB Ha Tili ao IHW WIOWIMHI Weakux TeoMeTpHYHUX Piryp, AKI MOTIM 
BUaBIIIOIOTLCA, OOePTAIOTbCA, HO HX 3ACTOCOBYIOTECA «OysIeBI»» Olepaltii 
Ta ine. 

Komm’rotep Cui, po3riayaTu AK IHCTpyMeHT, AKHM Ma€ BeJIMKI MOXKIIH- 
BOCTi JONOMOFTH BHKIaqaveBi 340aTH TpyAHOW 3aCBOEHHA poO3AiIIB 
Kypcy iHKeHepHo! rpadixu. Hanpukiad, mpH BUBYeHHI IpoekiiitHoro 
KpecuIeHHA MO%KeE BHHHKHYTH Taka CHTyallid. CTyeHT, Kepylouvcb 
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JIOTIVHHMH TpaBHIaMH BHKOHaHHA WobyA0B, BUpilllye 3aqary, ale He MO- 
2%Ke CaMOCTIMHO OWIHHTH NpaBHJIbHICTh PileHHA, 3HaliTH iHWe pilleHHA 
el 2% 3ajjaui Ip 3MiHi reOMeTpH4HUX apaMeTpiB yMoBH. B Wbomy BUIIa- 
Ky BUKIaqad MO*Ke JOMOMOITH BHKOHAaTH MaTepiai30BaHy AIO “HHTAHHA 
KpecuIeHHa» 13 3aCTOCyBaHHAM iHOpMaliMHux TeXHOJOTIM, WIA Wboro 
IIpOJ€MOHCTpyBaTH OCHOBHI Mpuiiomu 3D MojemoBaHHA, CTBOpHTM reo- 
MeTPHYHy MOJeb TeTasi, 10 Hii HOOyLyBaTu 300paxKeHHA AeTalli. 

CTyJeHT, 3iCTaBHBIIM CBOE PiLIeHHA IpoeKMMHO! 3aa4i, MO*Ke CaMoc- 
TIMHO BHABHTH CBOI NOMMIKH i WpoaHnasi3yBaTH MIpaBMJIbHICTb piWeHHA. 
Lle nonermimTp nNepepeyeHHA Wii 4MTAaHHA KpecJICHH®) B pO3YMOBHii MIAH 
1 JOMOMO%xKe MHepeKHHYTH MICTOK Bi, MWWIOCKHX 300paxKeHb TpHBUMIPHUx 
00’€KTiB 0 IX IpOcTOpoBHx xapakTepHcTHK. Takui crociO pilieHHsa Oara- 
TO B YOMY CXO%KHH 3 HATYPHHM MOJeJIOBaHHAM, JO3BOJIAE OTPHMAaTH J0- 
J{aTKOBI HaBHKH poooTH 3 pi3HuMu aketamu CATIP. 

Teometpwune MOJeOBaHHA CJ, TaKOK AKTHBHO BUKOPHCTOBYBaTH 1 
IIpH BUBYCHHI IHWMX PO3MiIB iHXKeHEpHO! rpadiku, 1K 3aciO camMocTiMHoi 
TlepeBipKU CTYJCHTaMH MpaBMJIbHOCT] BHKOHaHHA 300paxKeHb BUpoOiB Ha 
€CK13aX, KPeCJICHHAX, IPHCKOPeHHA MpaBKH BUABJICHHX NOMHWJIOK. Barkin- 
BUM IIMTaHHAM BUKOpHcTaHHA iHopMallitHHX TeXHOJIOTIM B Kypci iHKe- 
HepHOi rpadiku € Te, Ha 6a3i akoro CAIIP foro 3niticHroBaTu? 

TpaaMuiiHo B WMX WWIAX BUKOpHcToByroTbea porpamw AUTOCAD 1 
Kommac, {0 MalOTb iHCTpyMeHTH TreoMeTpHyHOorO MosemIoBaHHA. IIpote 
J{aHi WaKkeTH B lpakTHYHI JiAJIbHOCTI iHKeHEpa YACTO BAKOPHCTOBYIOTECA 
JIMIWe AK «eJIEKTPOHHHM KyJIbMaH»>, a Oe3MOcepeqHbO TIpOeKTyBaHHA Be- 
JeTbCA 3 BUKOPHCTaHHAM «Baxk4HX» CAIIP (Autodesk Inventor, Solid 
Works i mogiOHHXx). 

EqexTuBHe HaBuaHHd CTYACHTIB ABTOMAaTH30BaHOMY IIpOeCKTYBaHHIO B 
TEXHIUHOMY YHIBepCHTeT] BUMarae BHBYCHHA HHMH BxKe Ha MeplWIMX Kyp- 
caX IIPpHoMiIB CTBOpeHHA TreOMeTPpHYHUX MOJ ese i BITHOBINHHX HUM 
KpecileHb Ha 6a3i CAIIP tumy Autodesk Inventor. le n03B0muTb BuUKOpHc- 
TOBYBaTH OTPHMaHi HaBHKH TEOMeTPHYHOLO MOJeJIOBaHHA i Ip BUBYCHHI 
iHWIHX KYpCiB, YKPINVMTb 3B7A30K MK IHX>KCHeEPHHMM JMCUMIVMHAMH, AKi 
BHBUYAaIOTbCA B YHIBEPCHTEeTI. 

TakHM 4HHOM, TeOMeTpHYHe MOJeIOBAHHA 13 3aCTOCyBaHHAM iHdop- 
MaliMHUx TeXHOJOr B Mpolweci BUBYCHHA Kypcy iH*KeHepHo! rpadiku 
CI pO3riAaTH He AK CaMOCTIMHUM po3qiI, MPHCBAYeHHH 3000yTTIO Ha- 
BHKIB BHKOHaHHA KPeCJICHb B CJICKTPOHHOMY BHIJIAMi, a AK HaBYaHHA 1H- 
2KeHepHili rpadili, ae iHwWHMH 3acoOamn. 
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Heo6OxiqH0o, B Mipy MOXKIMBOCTI KOXKEH PoO3AlI Kypcy cympoBoyKyBaTH 
BuKOpucTaHHaM CATIP, m10 MOACHIOE Te, 1K BUKOHATH Ty a0o iHIIy Jiro 3a 
JOMOMOro}o rpai4HHx WakerTis. 

Lle, Oe3yMoBHO, MpHBeze TO NWiTBHUJeCHHA e(PeCKTHBHOCTI akTyai3zauii 
IIpOCTOPOBOrO MHCJICHHA CTYACHTIB, YKPINHTb 3B’A30K MDK 3araJIbHOIHKe- 
HepHMMH JMCUMIIHaMH B IIpoleci HaBYaHHA B TCXHIMHOMY YHIBepcuTeTi. 

Y KiHWeBOMy %K BHCHOBKY YMIHHA BUKOHYBaTH KOHCTpyKTOpcbK1 pooo- 
TH 3a JOMOMOTOIO 3BEPHEHHA JO aBTOMaTH30BaHHX CHCTeM IiJrOTOBKH 
KpecuiapcbKo-rpadiyHol AOKyMeHTallii 30iIbUIye 3HA4yLICTb CTYeHTIB AK 
(paxiBUiB, OCKIJIbKH CbOrOJHi OWIbUICTh WiQUPHeMCTB 3BepTaIOTBCA JO 
KOMI’ IOTEPHHX MeTOIB NOOy10BM KpecieHb [6, c. 96-99]. 

TakHM 4HHOM, BUpilieHHA UpoOseM i TpyHOUUB, WO BHHMKaIOTb y 
CTYJCHTIB-MepWOKypCHHKIB i BUKIaa4iB B Ipoleci BUBYeHHA Kypcy «IH- 
2KeHepHa rpadika», MOXKIMBO JIMMIE B OOIry AO WiIOrO pay 3axoiB, oco6- 
JIMBUX MeTOIB 1 IPHHMOMiB HaBuaHHa. 
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Maintaining the environmental safety of the regions requires an exten- 
sive improvement of the environment. In spite the period of decreasing in 
industry in recent years, the condition of the environment in Ukraine re- 
mains unstable. The established environmental quality standards are widely 
broken, this fact is confirmed by the materials of the regional and National 
reports on the state of the environment [1]. This situation requires im- 
provement of the management system, justification, determination and 
accounting of the impact of all types of load on the environment, caused, 
first of all, by human economic activity, i.e. anthropogenic load. 

The purpose of this work is to improve methods and algorithms for de- 
termining anthropogenic load readings in coastal areas using methods of 
statistical analysis of surface water quality information and the level of 
pollution of a water body. 

The most common way to determine the level of anthropogenic load on 
water bodies is to use data on the volume of storm water discharges and the 
amount of pollutants entering the aquatic environment. The use of such a 
way is advisable in a case of evaluation of large territories within adminis- 
trative-territorial entities — regions, districts [2]. 

It is suggested to determine the level of load according to the value of 
the total anthropogenic load on water object (P7,,), using the following 
formula: 








() 
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where Vja,,; — volume of industrial and domestic wastewater discharges 
within the territorial unit, ml. m?/ year; V,,,; — volume of storm water dis- 
charges within the territorial unit, ml. m* / year. 

According to P74,;, which can range 0 + 3, the level of anthropogenic 
load can be evaluated from weak to high. 

Using such a method allows either to rank administrative units with var- 
ious degrees of negative workload, or to evaluate the contribution of each 
indicator to the overall workload. 

In order to get more details of the anthropogenic load on the water body 
and the coastal area, we propose to evaluate the quality of surface water 
using these data of monitoring. In a case of absence of data, the quantity of 
concentration of pollutants in the water environment are determined by 
calculation methods. 

Today, a number of indicators have been developed by various scien- 
tists for a comprehensive assessment of surface water quality. Analysis of 
the results of such assessments is important to characterize the anthropo- 
genic load. 

It is advisable to use the values of the modified water pollution index 
(WPI), the calculated values of which allow us to establish the class of 
surface water purity in the researching area and compare the water quality 
in different basins [3]. 

The calculation of the value (WPI) for assessing the quality of fresh 
(river) water is carried out according to six indicators. Required ones are 
the values of dissolved O2 oxygen and biological oxygen demand (BODs). 
The other four indicators are selected by the value of exceeding the maxi- 
mum permissible concentration (MPC) level from the list of substances: 
SO,”, CI’, chemical oxygen demand (COD), NH,*, NO,, NO;, PO,*, Fe 
total, Mn**, Cu’*, Zn?*, Cr®*, Ni**, Al**, Pb’*, Hg”*, As**, surface active 
agents (SSA). 

For sea waters and estuary waters, four parameters are used in the index 
calculations, with dissolved O, oxygen as a compulsory element in the list. 

The calculation of the value of the modified pollution index (WPJ) for 
freshwater is carried out according to the formula 2, seawater and estuary 
waters - according to the formula 3: 


ace (2) 


wer =1. 
6 i=l Curci 
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where C; is the average arithmetic meaning of the water quality indica- 
tor, the content of which exceeded the maximum MPC, mg / 1; Cypc; is the 
maximum permissible concentration, mg / 1. 

The evaluation of the quality of water according to receiving data is fol- 
lowing: 

I — very clean (WP/<O,3); II — clean (0,3<WP/<1); LU — moderately pol- 
luted (1<WPI<2,5); IV -— contaminated (2,5<WPI<4); V — polluted 
(4<WPI<6); VI — very polluted (6<WPI<10); VII — exceptionally polluted 
(WPI>10). 

To characterize the adverse effects of anthropogenic impact on the eco- 
logical status of the water environment, we offer to take into account the 
assessment of the level of trophicity of the water area (reservoir). The 
cause of the eutrophication of reservoirs is often the excessive supply of 
biogenic elements and easily oxidized organic matter. The main source of 
such substances in the reservoirs is river runoff and industrial sewage, the 
impact of which is often local. 

For integrated assessment of the quality of seawater and coastal waters 
as a result of their eutrophication, R.A. Vollenweider [4] proposed the use 
of a rather simple trophic TRIX index, which is estimated by 4 parameters 
(concentration of chlorophyll a, relative oxygen content (% saturation) and 
concentration of total nitrogen and total phosphorus). Nowadays, the use of 
the Eutrophication Index (E-TRIX) for assessment the quality of surface 
water of land is of particular interest and is used widely [5, 6]. 

The value of the eutrophication index is determined by the formula: 


Ig(C, - Dir «Cx Cp) + 1.5] 


p-Trm =L 
12 


(4) 





where C; is the concentration of chlorophyll "a", mg / 1; Da o — devia- 
tion in absolute values of dissolved oxygen content from 100% saturation; 
Cy — concentration of dissolved form of mineral nitrogen, mg / 1; Cp — total 
phosphorus concentration, mg / 1. 

Assessment of water quality, accordingto the obtained index values 
(which can vary from 0 to 10), is performed according to the following 
levels of trophism: 
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low — high (very pure) (E-TRIX <0,4); medium — good (pure) 
(4 <E-TRIX <5); high — acceptable (moderately soiled) (5 <E-TRIX <6); 
very high — bad (dirty) (E-TRIX> 6). 

The evaluation of the load level, using the indicated indices, is proposed 
to carry out according to the anthropogenic load on the coastal territory, 
determined by the formula: 





WPI, | _E-TRIX, 
max {WPI} max {E -TRIX} 


Pie ; ; (5) 





where, WPI — index of water pollution within the researching area; 

E-TRIX — water eutrophication index within the study area. 

Assessment of the level of anthropogenic load in the area is carried out 
by the value of the calculated Py: I (0,5<P,) — weak; II 
(0,5 < P,, <1,5) -— moderate; I (1,5< P, <2,5) —elevated; IV 
(2,5 < P,, <3) —high. 

Conclusions: 1. An unstable environmental state requires continuous 
improvement of anthropogenic load assessment approaches and techniques. 

2. The use of readings of annual discharges of polluted storm waters 
does not allow to establish the level of risk of contamination of individual 
sections of water bodies and coastal areas. 

3. In contrast to the existing ones, this advanced approach to determine 
the level of anthropogenic load takes into account the physicochemical and 
hydrobiological indicators of surface water pollution. 

4. The use of the proposed approach makes it possible to rank territories 
by load level and it can be used in making management decisions about 
using and preservation of shorelands of rivers, estuaries and seas. 
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IHTEIPAJIBHHH TOKA3HUK OLTHKH E®EKTHBHOCTI 
CHCTEMH JIOTICTHUHOLO 3ABE3TEGEHHSA 
CHJI OBOPOHH JTEPPKABH 


Hakoneunnii O. B. 
ao ’ronKm 
Hayionanonuu yuigepcumem oboponu Yxpainu imeni Ieana YepuaxoecoKozo 
om. Kuie, Vxpaina 


Bemyn 

BpaxoBy!0uH HasBHICTb 00’€KTHBHOrO YMHHHKa CTPHMyBaHHA peop- 
MyBaHHa 30pomHux Cus Yxpainn (3C Yxpainn), THNOBOTO B KOHTeKCTI 
Teopli MeHe{PKMeHTY 3MiH (KOHCepBaTHBHICTb, OMip 3MiHaM), HeoOxiqHO 
BH3HaTH HeOCTaTHICTh TEOPeTHYHUX PO3POOOK WOO ONTHMI3Aallii WIIAXIB 
pedopmysaHua 3C Yxpainu, Wepesycim ix JOricTH4HOTO 3a0e3lleueHHaA. 

Bukao ocnoenozo mamepiaiy docnidscenna 

Y3arasIbHeHHM MOKa3HUK OWIHKH e(PeCKTMBHOCTI CHCTeMH JIOTICTHYHOTO 
3a0e3leueHHA CHI OOOpOHH epxKaBH MOxKe OyTH po3paxoBaHHli WIAXOM 
B3FOPTKH YaCTKOBHX MOKa3HHKIB, WO BiOOpaxkaloTb: KiIbKICHO-aAKICHHM 
ckulaq, CMI i 3acoO1B NOricTHYHOrO 3abe3sne4eHHA CHI OOOPOHU ep2KaBH; 
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CTpyKTypa cHJI i 3acoOiB JoricTH4Horo 3abe3le4ueHHA CHI OOOpOHH jep- 
2KaBM; TaKTHKO-TeXHIYHI XapaKTePHCTHKH 3pa3KIB O30POEHHA Ta BIMCbKO- 
BOI TCXHIKH, UIO BXOJATb WO CKay CuI 1 3aco6iB JoricTH4HOrO 3abe3re- 
YeHHA CHI OOOPOHN WeprxKaBU; MOAMBOCTI 3 BINHOBJICHHA 3pa3KiB O30po- 
€HHA Ta BIMiCbKOBOI TeXHIKH ToILIO [1-3]. 

Cuctema JloricTH4Horo 3abe3e4eHHA CHI OOOPOHH AepxaBN BKIIIOUAE 
B ceOe CYKYIHICTb 06’ €HAHHX CIIbHOIO MeTOIO (PYHKWOHyBaHHA ii PyH- 
KIMOH@IbHUX CKIaOBUX (OpraHi3alliiHO-WITaTHUX Ti{po3sqWiB) 1 Moxe 
OyTH OMMcaHa BEKTOPOM MOKa3HHKIB, UO XapaKTepH3YIOTb BHECOK OCTaH- 
HIX Y PiBeHb (PyYHKWIOHYBaHHA CKIaOBUX OlepaTHBHOrO yrpyloBaHHa 
BIMCbK (CHI): 


oC ®C, eC, oC, Cy 
E =(E ,E secegikt yey B ), (1) 


ae Be — piBeHb n-oi OpraHi3zaliMHO-WITaTHOi CTpyKTYpH, WO BXOAMTb 
JO CHCTeMH JIOricTH4HOrO 3adesneueHHA; N — KiIbKICTh (PYHKUIOHAIbHUX 
cklaqOBUx. CucTemMa JIOriCTHYHOrO 3a0e3IeYeHHA BKIIOUAE TiCHCTeMH: 
CHCTeMy IlaHyBaHHA JIOTICTHYHOTO 3a0e3IIeYeHHA, CHCTeMy ylIpaBJIHHA 
JIOTICTHYHUM 3a0e3ICYeHHAM 3 BHKOHABYOIO CKJIaOBOIO — CHIaMH i 
3acoOaMH JIOrICTH4HOrO 3abe3eueHHA. 


Ee = (E" jE? Ee jenny BK ), (2) 


errr} 


@C , : as 
E, — pIBeCHb Hasle7KHOCTI k-ro esleMeHTa (PYHKIMOHaIIbHOI TN CUCTe- 


MH CHCTeMH JIOricTHYHOrO 3abe3reueHHA. K — KiIbKICTb eJIEMCHTIB y (yH- 
KIMOHAIbHI WiCHCTeMi CHCTeMH JIOricTHYHOTO 3abe3leueHHA. Y cbopma- 
JU30BaHOMY BHTIIAT iHTerpasIbHuli WOKa3HHK OIHKH e(eCKTHBHOCTI CHC- 
TEMH JIOTICTHYHOLO 3abe3MeveHHA CHI OOOPOHH ep2xKaBH Moxe OyTH OH- 
caHHit TaKHM 4YMHOM: 


E° = F[R(1),U(1),0(0).¥(1)] @) 


ne E ie cCkiaqOB1 (yHKIOHyBaHHA CHCTeMM JIOricTH4HOrO 3a0e3- 
TICYCHHA CHI OOOPOHH Aep2KaB Ha MOMEHT uacy f (Ha €-My eTalti) Mepiogzy 


T,teT; 
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R(t),U (t),O(t) — y3araIbHeHi NOKa3HUKM CKuIajOBMX CHCTeMM JIOTI- 


CTHUHOLO 3a0e3ne4eHHA CHI o0opoHu Ae p2KaBy; 


Y. (¢ ) — YMOBH 3MiHM OllepaTHBHOi OOCTaHOBKH CHI OOOpOHH ep2kaBu. 
Pipenb (PyHKUWIOHYBaHHA OpraHi3zalliMHO-WWTaTHHux CTpyKTyp CHCTeMu 
noricTH4HOrO 3a0e3NeyeHHA CH OOOpOHM epxKaBH B yMoBax Y(t) BH- 


3HadaeTEca BUpa3oM [1-3]: 
R(t) =F (a= ay (2), 


me ee re — piBHi PYHKUIOHYBaHHA OpraHi3zaliMHO-WITaTHUX CTpyK- 
Typ, WJO BAKOHYIOTb 6a30B1 (pyHKIli CHcTeMH JIOricTH4HOrO 3abe3reueHHA 
cH OOOpoHH epxKaBu Ta 3a0esneyuyro4ul PyHKMi CHcTeMU JIOricTH4HOTO 
3a0e3Ile4eHHA CHI OOOPOHH AepxkKaBu. 

Pipenb (yHKIOHyBaHHA TiCHCTeMM yupaBsHHA CHCTeMM JIOricTH4- 
Horo 3aGe3neyeHHA CH OGOpOHM ep2%KaBH B yMoBax Y(t) Bu3HAYAeTECA 


BHpa3oM: 
U(t)=£,(u* (0), (0.0 (¥(0)), 


re) 3) . . . . . 
ne u (t),u (¢),u” (¢) — pisxi bynKuionysanua enementis yupaBsin- 
HA CHCTeMOrO JIOricTH4HOrO 3aGe3Ne4eHHA, CHCTeM Ta 3acoOiB aBTOMAaTH- 
3allli Ta 3B’aA3Ky. Y CBOIO Yepry: 


uo ()=fo({wp{u"}) 

? 
me Poa — Y¥YaCTKOBi NOKa3HHKH, WO XapakTepH3ye AKICTb OpraHizaliii 
yiipaBJMHHA CKaqjOBHMU CHCTeMH JIOTiICTHYHOTO 3a0e3le4eHHA CHI 000- 
POH JlepxKaBy; jie — YaCTKOBi I1OKa3HHKH, WO XapaKTepH3yIOTb PiBeHb 


iHopMalliiHoro 3abe3e4eHHA MIApPO3AWNB CHCTeMH JIOricTHYHOTO 3a0e3- 
TICYeHHA CHI OOOPOHH AepxKaBu. 
Pipenb (yHKUWIOHyBaHHA MYHKTIB yupaBsHHA: 


Ww (t) =f, ({ur=}(ue}), 
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{u™} — YaCTKOBI HOKa3HUKH, IO BiOOpaxKarOTb TEXH1I4HEe OCHAIIeHHA 


MYHKTIB yIIpaBJHHA CHCTeMM JIOricTHUHOrO 3a0e3ne4eHHA CH OOOpoHU 
Tep2KaBu; 


ees — YaCTKOBi OKa3HHKH, WO XapaKTepH3ylOTb Mpouec PyHKIW0- 


HYBaHHA IyHKTIB ypaBiHHA CMcTeMu JoricrH4Horo 3abe3leyeHHA CHI 
OOOpoHH JlepxaBu. 


ur (t) = fs (ae ea ae), 


ne yi" —pisenb interpauii aBToMaTH30BaHoi CHcTeMH yripaBinHs 


3acoOaMH JIOricTHYHOrO 3abe3lMeveHHA y MepexkKelleHTPH4HO-opicHTOBaHy 
TeXHIYHY OCHOBY CHCTeMH yiIpaBIHHA JIOrICTHYHOrO 3abe3Me4eHHA; 


u™ — piBHi CyMiCHOCTI iCHYIOUNX (THX WO HaAXOAATh Ha O30poeHHA) 
3acOO1B aBTOMATH3allli IYHKTIB ypaBsHHA Ha pi3HHX PiBHAX yIpaBIHHA; 
yuo! _— piBeHb CBOEYaCHOCTI IpHiiMaHHa, OOpoOKH, BIQOOpaxKeHHA i 
Tepeqaui JUpeKTHBHUX JOKYMECHTIB, KOMaHy Ta CHrHasiB; y "> — piBeHb 
cleiiabHOroO 3axucTy 3aco6is mepesayi Ta oO6poOKu indopmanii; yiM* — 


PiBCHb OCHAaIeHHA OpraHiB yipaBHHA indpopMaliitHoO-MojeuOIOUMMU 
KOMILI€KCaMH. 
3 ypaxyBaHHsM (3) inTerpasIbHu MOKa3HUK Ma€ BHTIIAL: 


A=F[R()UN.O0).Y(O).a(ZO}u OHO)  — @ 


{z j(t )} — CYKYNHICTb 3a{a4, WO MOKayeHi Ha CMcTemMy JIOricTH4HOrO 
3a0e3Ie4eHHA CHI OOOPOHH AepxaBH, B j-My BaplaHTi ii ii, 

£e2s {n, (1)} —CHCTeMa 3MIHH OpraHi3aliMHO-WITaTHOi CTpyKTypu 
CHCTeMM JIOricTHYHOTO 3abe3TIeYeHHA CHI OOOPOHH WepxKaBu, HallpaBsie- 
HUX Ha 3Miny ii i-Tux(i¢/) noKa3HuKis y j-My BapiaHTi wii, ne N; 

{c,(t)} —pecypcn, WO BHAIIeHI Ha peami3zaliio j-ro BapiaHTy Wilt cuc- 
TeMH JIOTicTHYHOrO 3abe3ne4eHHA cu OOopoHU AepxaBu, JE/; I, N, Z, 
J — MHOXKHHa TOKa3HHKiB, 3aXO/B PO3BHTKY, BaplaHTiB Tepesiky 3ayay, 


WO NOKIajeHi Ha CHCTeMy JIOTICTH4YHOTO 3a0e3Me4eHHA CHI OOOPOHH Aep- 
*KaBU, Ta BapiaHTiB Ii pO3BUTKy. 
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BucHoBku 

B 3a3HadeHOMY JOCJILMKeHHI aBTOPOM IIpoBezeHO po3spobKy iHTerpa- 
JIbHOFO MOKa3HHKa OMIHKH eteKTHBHOCTI CHCTeMM JIOriCTH4HOTO 3a0e3rle- 
YeHHA CHI OOOPOHU ep2KaBu. 

CyTHicTb 3a3Ha¥eHOro IHTerpasIbHOrO MOKa3HUKa MOAra€e B TOMY, IO 
BIH JO3BOJIA€ BPAXYBATH OCHOBHI MOKa3HUKH, IO BIVIMBalOTb Ha e(peKTHB- 
HICTh (PYHKUIOHYBAaHHA CHCTeMH JIOTiCTHUHOrO 3ade3leyYeHHA CHI OOopo- 
HU JlepxKaBH, IO € pi3Hi 3a WOXOJPKeHHAM, OAMHUIAMH BUMIpy Ta 3MICTOM. 
Takox 3a3HaueHHi IHTerpasibHUii MOKa3HUK O3BOJIAE BPaXOByBaTH MoKa- 
3HHKH, U0 BHHMKarOTb B Ipoleci PyHKWOHYBaHHA CHCTeMH JIOriCTHYHOTO 
3a0e3IleueHHA CHI OOOPOHH Jep2KaBu. 

@MopmysBaHHA iHTerpasIbHOrO MOKa3HHKa OLIHKU ec:peKTHBHOCTI CHCTe- 
MM JIOFICTHYHOTO 3aG6e3IeYeHHA CHI OOOPOHU Tep»xKaBH BiqOyBaeTBCca Ha 
OCHOBi y3araJIbHeHHX MOKa3HHKIB, AKI B CBOIO 4epry € CYKYIHICTIO 4acT- 
KOBHX I10Ka3HUKIB OIIHKH e:beKTHBHOCTI CHCTeMH JIOricTHYHOrO 3a0e3rIe- 
YeHHA CHI OOOPOHH ep2KaBu. 

HatipaMkoM ToyaIbuiMx JOCIIPKeHb CII BBaxKATH pO3poOKy MeTOIH- 
KM OWHKH e*PeKTHBHOCTI PYHKUIOHYBaHHA CHCTeMH JIOricTHUHOTO 3a0e3- 
TICUeHHA CHI OOOPOHH Jep2KaBu. 
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BITPOBAJDKEHHA METOLY ITPOEKTIB 
HA 3AHATTAX ENGLISH FOR SPECIAL PURPOSES (ESP) 
JIA CTY TEHTIB TEXHIGHHX CIEIMMAJIBHOCTEH 


Copoxina T. M. 
KaHOUOaM MeXHIYHUX HAayK, 
eukladay Kaqdeopu ekcnayamayii cyOHo60z0 
enepeemu4nozo OOAOHAHHA Ma MennOeHepzemuKU 
Hayionanvnozo yHisepcumemy Kopabnebyoyeanna imeni admipana Maxapoea 


Tanypkoscpknii IT. A. 
KaHOUOaM MeXHIYHUX HayK, 
eukiaday Kadeopu mexniunoi mensogi3zuku 
ma cyOno6ux NaposupobHUXx yCMaHOBOK 
Hayionanvnozo yHisepcumemy Kopabnebyoyeanna imeni admipasa Maxapoea 
m. Muxonaie, Vxpaina 


Y cyyacHux yMoBax pecbopMyBaHHA CHCTeMH BHUIOI OCBITH Ta HiZro- 
TOBKH KBaJliPiIKOBaHHX (PaxiBLiB € [CHO TOCTporo MpoOsIeMa 3HaxOJDKeH- 
Ha WpodeciiHo — OpicHTOBaHUX TeXHOJIOTIN HaBYaHHA, AKI 0 MAKCHMAaJIBHO 
TipallioBasIM Ha pe3ybTaT HayOaHHA WpakKTHYHUX 3HaHb Ta HaBHYOK 3ri HO 
31 CIeIiaJIbHICTIO, 34 AKOIO HABYAETBCA CTYCHT Y BHILOMY HaBdaJIBHOMy 
3aklaqi. BonoyiHHa 1HO3eMHOIO MoBorO (ESP) — HeoOxiqHa yMoBa Horo 
podecionai3My, WO TO3BoAe HOMy MpaloBaTH 3 indopMaliiero, a Ta- 
KOXK CHVIKYBaTHCA 3 KOJIeraMH 3a (baxoM Ha Upodecitinomy pisui. JA 
CTYJICHTIB MOPCBKHX CHeliaIbHOCTel TEXHIMHOFO YHIBEPCHTETY, AKi OXOTI- 
JHOIOTb KOJIO MHTAaHb, MOB’ A3AHUX 3 OCOONMBOCTAMH KOHCTpyKU ABHTYHIB 
BHYTPILIHBOrO 3ropaHHaA Ta ix OOCyrOByBaHHAM Le He € BUKIIIOUCHHAM. 

J\na Toro njo0 yOe3sneanTu MopakiB, B 1949 poi Oya crBopeHa Mix- 
HapogHa Mopcpxa Opranis3auia (International Maritime Organization). 
IlepBunua ff HaliroOBHilla MeTa opraHi3allli HomArae B TOMY, WOO po3BH- 
BaTH i IiATpHMyBaTH BceOi4Hy perysIOIOYy CTpyKTypy BiABaHTaxKeHb, a ii 
cepa KOMMeTeHIi ChOrogqHi BKIOUae MMTAaHHA Oe3lleKH, CKOJIOFIYHI Ipo- 
OIeMH i TexXHidHe cHiBpoOiTHHUTBO. bimpm 40 KOHBeHI 1 yrod, a Tako 
ONM3bKO THCAY1 KOJCKCIB 1 PCKOMeHallili 3iMCHIOIOTBCA y CBITOBOMY 
macuitTa6i. I Bci myOmikauii HX JOKYMeHTIB BHIYCKaIOTBCA aHTIMCbKOIO 
MoBoro. OcoOmMBa yBara IPHiIA€TbCA MOBITOMJICHHAM, WOO Oe3sneKn 
CYWHOBOMIHHA, Mepefani i3 cyqHa Ha Oeper i HaBiaku, aOo 13 cyqHa Ha 
cygHo. Ilo6 yHuKHYyTH IWIyTaHHHH i MOMMIOK BOHM NOBHHHI OyTH 
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TOYHMMH, TMpocTHMH fH HeABO3HAYHUMH, 3’ABMJIacd WOTpeOa B CTaH- 
WapTu3aiii 3acrocopyBaHHa MoBu. Ile mpuqOano ocoOIMBY BaxKIIMBICTb 
y 3B’A3KYy 31 301IbICHHAM YNCIa CyJeH MiKHAapOAHOrO TaBaHHA 31 3M1- 
WIaHHMM eKillaxkKaMH, TOMY WO MpoOslIeMa Hepo3yMiHHA CTaJIa TIPHYHHO!O 
Hemopo3yMiHb HeOe3meyHHX Id cyqHa, moe Ha OopTi MH HaB- 
KOJIMIUHBOTO cepexoBuIa. BHacii0K Wboro OyB po3poOmeHni CranzapT- 
Hutt Mopcpxuii HapirawiitHni coBHUK-po3MOBHUK (CMHCP), nupuiinatuit 
y 1977 poi iBunpapnmenui y 1985 poni. Janu cnoBHUK-po3MOBHHK 
MIpH3HayeHHi IIa Toro, WOO BCTaHOBHTH KOHTaKT MiK CyHaMH 1 TaKHM 
YHHOM T{BUIMTH OeslekKy MOpelaBaHHsA; IIa TOTO WOO CTaHAapTH3yBa- 
TH JICKCHKY, BUKOpHcTaHy Ha CyHi, IpH migxoyzax Wo nopty. Y wei yac 
oOoB’A3KOBe 3HAHHA CTaHapTHHX (pa3 KOHTPOJIOETBCA TMOO%KCHHAMH 
MikHapogHoi KOHBeHIi Upo M1ZrOTOBKy 1 OTPHMaHHA JHMIOMIB MOPAKIB 
Ta HeceHHi BaxTu (ITMHB) [1]. Ina ecextusuoi pobotu Ha OyAb-aAKili 
mocayi CTyeHTH — BUILYCKHHKM MOPCbKHX CiellasIbHOCcTeli MOBHHHI MaTH 
He TIIbKH 6a30Bi 3HaHHA AHTJINMCbKOI MOBH, a TaKOXK 3HAHHA yIbTpaciieli- 
ajI130BaHOi JIEKCHKH Mf TepMIHIB, AKI BAKMBAIOTLCA Ha OOpTy cyAHa WOAHA. 

Came ToMy BCy4acHHX TeXHiWHHX HaBYaJIbHHX 3aKlajax BeJIMKHH 
YXHJI pOONTBCA Ha HaBYaHHA AHTMCbKIM MOBI IpodecifHoro ciIpAMyBaH- 
ua. [lepey THM AK TOTpalvTH Ha 1HO3eMHE CYAHO, BHILYCKHHKH MOPCbKHX 
CHeliaIbHOCTeH MpOXOAATb ycHi ciiBOeciqM i TecTH Ha 3HaHHA aHIlch- 
KOI MOBH, AKi IIPOMOHYIOTBCA KPIOIHTOBHMH KOMMaHIAMM Tepes BHCHOB- 
KOM KOHTpakTy. Ja ycmimiHoro NpoxoKeHHA TecTiB 1 ciiBOeciqu aHr- 
JUHCbKOIO MOBOIO MOTpiOHa HaslexKHa W1ATOTOBKa, AKY MO2%KHa 3NiMCHUTH 3a 
JOMOMOTO!O MeTOAMK BUKIaqaHHA anriicbKoi MOB [JI CTYJeCHTIB MOp- 
CbKUX CIlellaIbHOCTeH 1 CleliaIbHO po3poOseHo! mporpamu «English for 
Marine Mechanical Engineers». 

Buepule NOHATTA “TEXHONOTIA HABYaHHD» OyIO BHABIICHO B JOMOBIAAX Ha 
KoHdepentli KLOHECKO (1979 p.) i tpakToBasioch, 1K COBOKYTIHICTb CIIOCOOIB 
Ta 3aCOOIB 3B’A3KY MDK JIONbMH. Asie OiIbIICTh Cy4aCHHX JJOCIIHHKIB BBa- 
XKAaIOTh, WO HalOVIbL peHTaOebHi TEXHOJOTII MOBMHHI MOB’ A3yBaTH OMTHMa- 
JIbHY CTpyKTypy y4Oosoro mpouecy Ta 3acoOu HaByaHHaA. TeHeHUid aKTHBHO- 
TO BHKOpHcTaHHa intopMalliitHux TeXHOJOTI Hayja€ MOKJIMBICTb BIIpOBa- 
IDKCHHA TIpOeKTHOI MeTOAMKH y MIpOlec HaBYaHHA AaHTIIMCbKOIO MOBOIO CTy- 
J[CHTIB MOPCbKHX CIieliaIbHOCTei BHIMX HaBYaIbHUXx 3akaB. Tomy came 
TIPOCKTHA MCTOAMKa J[eTAIbHO JOCIIKYETECA AK 3AKOPHOHHUMH, TAK i BITUH- 
3HAHHMM aBTopamu: I.JI. bum, E.C. Monat, L. Friend-Booth, T. Hutchinson, 
D. Phillips, J. Scrivener ta ix. [2, 3]. 
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Puc. 1. Multipurpose cargo carrier «Favorite-2011». 
rudder machine - py.1boBa MawiMna; rudder - py.1b; 
propeller - rsunt rpeénnit; afterpeak - axrepnik; shafting - Basonpo- 
Big; oil tank - MacuisHa WucTepHa; main engine - roJlOoBHNi ABMTyH; 
engine room - MalimuHue BisqieHHs; fuel tank - TOMMMBHa DMCTepHa; 
hold - rprom; hatchway - .10k; bow thruster - niqpysmorunit 
mpuctTpiit; forepeak - dopnik; anchor - akip; forecastle - Oak; deck 
crane - nastyOHuii Kpan; superstructure - Haa6yjo0Ba; bridge - Microk; 
poop - oT; anchor chain - skipHuii Aannor; windlass - Opammnsb 
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3 MeTOIO HepeBIPKH TeOpeTHYHO! rilloTe3H po Te, WO BUPOBAaDKeHHA 
MeTOJY MPOeKTIB HOKpall[HTb 3acBOEHHA MmpodeciitHoi iHO3eMHOi MOBH, 
OylO MpoBeyeHoO eKcHepHMeHT B Trpynax 4 Kypcy CTyJeHTIB MOPCbKHX 
CHeliaIbHOCTeH y BHTIAT 3aciqaHHA MpeycTaBHHKiB cy4HOOyIBHOTO 
3aBOZy Ta npeyctapHuka AnrsilicbKoro JInouiya Ha TeMy Wiquucy mpui- 
M@JIbHOTO aKTY 0 3aBepIeCHHIO XOJOBHX Ta WIBapTOBHHX BHIIpoOyBaHb 
OaraTOWIbOBOrO KOHTeMHepoBo3sy «Favorite-2011» (puc. 1). Takoxx cry- 
J{eCHTH y (OPM pobOBOI rp OTPUMasIN NepBiCHi HAaBHUKH 3 TIPOeKTyBaHHA 
Ta NoOyAOBU CyeH, BMIHHA ApyKyBaTH Ta YATATH HeEOOXiqHi JOKyMeHTH, a 
TaKOXK OOTOBOPIOBaTH TeXHIYHI NpOOMeMU MOB’sA3aHi 3 OOMAaHAaHHAM JBH- 
ryHa 1 JOMOMDKHUX MexaHi3MIB Ta ix ekcryaTawii [4]. 

Y WiWIoMy, poeKTHa poOotTa, clipussia 3MiILHEHHIO MOBHO! 6a3H cTyJe- 
HTIB, 30araueHHIO MpodecifiHoro CNOBHHKOBOrO 3allacy, PO3BHTKY KOMy- 
HiKaTHBHHX HaBHYOK i BMIHHIO BUpillyBaTH TexHi4Hi muTaHHs. TliqcyMoK 
poOoTH 10Ka3aB NO3HTHBHHM pesybTaT: 

1) y npoexTHiit poOoTi Becb Npolec OpicHTOBaHO Ha CTyeHTAa, WO 3a- 
Oesleuye WWIAX JO CAMOOCBITH 3a HallpAMKOM BHOpaHOi CreliaIbHOCTI; 

2) THABMULY€ThCaA iHAMBIyaIbHa Ta KOJICKTHBHA BIMOBIasIbHICTbh 3a 
KOHKpeTHy poOoTy B paMKax IIpoeKTy, TOMY IO KO2KeH CTYJICHT, Ipallto10- 
qu iHJMBITyabHO ao B KOMAaHJIi, WOBHHeH MpeycTaBUTM OcoOucTHH pe- 
3YJIbTAT CBOEi J1AJIbHOCTI; 

3) ciimbHa poOoTa B paMKax MIpoeKTy HaB4WIa CTYJCHTIB JOBOANTU 
cupaBy JO KiHIA, BOHM OTPHMaJIN JOKYMECHT, AK Pe3yJIbTAaT CBOEi Mpalli, a 
caMe IliJIMcasIM IpPHUMasIbHUM akT 110 3aBepLICHHIO XOJOBHX Ta WIBapTOB- 
HUX BHUpoOOyBaHb OaraTOUIbOBOrO KOHTelHepoBosy «Favorite-201 1». 

TakuM 4HHOM, FrosIOBHa MepeBara MeTOAY MpoeKTiB MOuAra€e He TWIbKU 
B HaOyTTi MleBHHX TeOpeTHYHUX 3HaHb, IpakKTH4YHHX BMIHb i HaBHYOK, alle 
HW 3aOxO4ye CTYJCHTIB MpONOHyBaTH HOBi HM OpHTiHaIbHi igfei, 3aBAAKU 
CTBOPeHHIO KpeaTHBHOi aTMociepu 3 OoKy BHKIaqa4a Ta IHWAX 4JIeHIB 
rpylu Ha cTaqii reHepauil izer. 


Jlirepatypa: 

1. Crpenxos B. II. Crangaptupie dpa3p1 MMO sa oOnjeHHA Ha Mope = 
IMO Standard marines communication phrases. Cauxt-Iletep6ypr: 3AO 
LWHUUMMGS, 2002. 376 c. 

2. Tlonar E.C. Metoy mpoexroB Ha ypOKaX MHOCTpaHHOTO A3bIKa. 
Huocmpauubie azvixu 6 wore. 2000. Ne 2. C. 3-10. 

3. Jim Scrivener. The Essential Guide to English Language Teaching. 
Third edition. 2011. 414 p. 

4. Bogomolov O.S. Manual of English for marine mechanical 
engineers: Second edition. Odessa: Dennxc. 2016. 264 c. 
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AOCJIJDKEHHA BILTMBY AEPOTOPTIB HA BMICT 
BTPYHTAX HA®TOTPOJYKTIB 


Yaiika O.T. 
KaHOUOaM MeXHIYHUX HAYK, 
Ooyenm Kaqeopu exonozivnoi be3neku ma npUpOOOCOXOpOHHO! OialbHocmi 
Iucmumymy cmazozo poseum«y imeni B’suecnaea Yopuoseona 
Hayionanonuozo yuieepcumemy «/Ioeiecoka nonimexnixa» 


Tlapanaxk H. M. 
KAHOUOAM MeXHiYHUX HAYK, 
cmapwuu eukiaday Kaqdeopu yu6iieHo! be3neku 
Iucmumymy cmazozo pozseum«y imeni B’suecnaea Yopuoseona 
Hayionanonuozo yuieepcumemy «/Ioeiecoka nonimexnixa» 


Manpkis O. O. 
KaHOUOaM MeXHIYHUX HAyK, 
cmapwuu eukiaday Kaqeopu yu6iieHo! be3neKku 
Iucmumymy cmazozo po3seum«y imeni B’suecnasa Yopuoseona 
Hayionanonozo yuieepcumemy «/Ioeiecoka nonimexnixa» 
mM. JIoeie, Vxpaina 


IIpoOnemy ekonoriyHol Oe3meKH WOO aBialliitHux 06’eKTIB (AO) cTa- 
HOBJIATh 3a0pyHHCHHA XIMINHHMUM PeCYOBHHaMH, AKi MOTPaIWIAIOTb B OTO- 
uyloye CepexOBUIe BHacIiZOK PyHkwioHyBaHHa AO, aBialliitHux KaTactT- 
pod tomo. Jlocmiz»KeHHA MOKa3asIM, WO Y AOBKIJI aeponOpTiB Ta iHWHX 
AO 3aqikcopaHo TIJBHU,eHM BMICT CHOyK 3a0pyAHIoBauiB, AKICHHH 
CIeKTp AKHX € Ha3BU4aHO WMPOKHM 1 MICTHTb AK HeOpraHl4Hi esleMeHTH 
Ta CHOJYKU, TaK i opraHi4Hi [1]. 

3riqHO MpoBeyeHoro aHalli3y WOA0 3a0pyAHeHHA TpyHTiB B YKpaiHi Ta 
3a ii MexKaMH B palioHi aeponoprTis i MIAMpHEMcTB 3 OOCIyrOByBaHHA aBia- 
uilinoi TexHiku JocuTs BucoKuii. Ha 1 M* rpyuty mpunagae yo 200-250 r 
opraHivHHx 1 HeopraHi4Hux XiMIYHHX PeYOBHH WTyYHOrO MOXxO/pKeHHA. 
IIpotaroM ocTaHHix JIeCATHpi4 pA aBTOPiB MIpHCBATHIIM YMCIeHHI poooTu 
WOO AOC PKeHHA Pi3HOMAHITHHX acrieKTIB MpoOsIeM TakKHx 3a0pyqHeHb 
mpucBayeni [2, 3, 4]. pore, He 7uBIA4NCb Ha BaroMl YCITIXH y 3aXHCTI Ta 
OYMMeHHI MpupogzHOoro cepezoBuuyja HaBKoO AO y pe3yibTaTi TaKHx 
pooit, aucneHHi nutaHHa [1, 2, 4] me 3aumaroTBca 6e3 BINMOBILI. 
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Pi3HOMaHITHICTb BHAIB 3a0pyHeHb, AKi BHOCATBCA B HABKOJIMINHE Ce- 
PeAOBHIUe aBialliclo, MOACHIOIOTBCA THM, WO WA rasly3b HaposHoOro Focro- 
JjapCTBa € CMOXKHBAaYeM MpakTHYHO ycix pi3HOBUiB HaTypasIbHUX pecypciB 
(pidKHX, TBepAHX, ra3om0qiOnux). 3aOpyMHIOETECA, aTMOCdepHE MOBITpA, 
KpiM UbOro, IpyHT, 3aiHATHH 11, aepoApoMoM, aeponopTH Ta pi3H1 MiAN- 
PHEMcTBa, a TaKOXK — NHTHAa Ta TeXH14Ha BONA, IPyHTOBI BOA, AKi 3a0py]- 
HIOIOTBCA Pi3HHMU WWIAXaMH. 

B ccepi apialii cborogHi Ha JepxaBHomMy OOJIKy 3HaXOJATBCA aeporo- 
PTH 1 aepospoMn, aBiapeMOHTHI Ta aBiaOyIBHI 3aBOAM AK MICA po3Mi- 
UIeHHA JpKepes YTBOPCHHA BUKU IB 3a0pyAHIOIOUMX peyoBHH. Jp>KepemaMu 
TaKMX BUKHIB BUCTYNarIoTb AK CTaIiOHapHi 06’€KTH (MexaHIYHi TWIbHUI, 
(bapOyBasIbHi JVIbHUM, pesepByapH WaJIbHO-MaCTHJIBHUX MaTepiasiB, Ha- 
COCHI [Id MepeKayyBaHHA Ha@TONpOAYKTIB TOWO), Tak i TpaHCHOpTHi 
3acoOn (cheliaIbHHii aBTOMOOIIBHUM TpaHcHoptT, NOBITpAHi cyqHa) [3]. 

3a0pyqHeHHA IpyHTy aBialliqMpHeMcTBaMH B paloHi aepopoMiB Mae 
JIOKaIbHUM xXapakTep 1 10B’A3aHO AK 13 PO3IMBOM PiJHHMU, Tak 1 3 BUKHa- 
MH CaKi Ta ra30MoiOHHX OTpyHHUX PeYOBHH, AKI OCialOTb Ha MOBepXHl 
Tpynty. ApialiitHi nampa (OeH3HH, Tac) BIApPI3HAIOTBCA MiK COOOIO BMIC- 
TOM HapadinoBux, HapTOBHx Ta apoMaTH4HHX ByrueBoqHiB [1, 2, 4]. 
Y cTIMHUX BOaX BHPOOHHYHX AWIbHUUb aepOnopTiB Ta IHIIMX aBialian- 
PHEMCTB MICTATECA OeEH30N, HaPTOMpOAYKTH, WO CIPHYMHAIOTS WKIDIH- 
BH BIIMB Ha OpraHi3Mu OOcIyroByloyoro MepcoHally WAX MAMpHeMcTB 
Ta HacesIeHHA WO MpoxKMBae Ha IIpHeruux TepuTopiAx. 3a3BM4alt BULLIA- 
IOTb CMyTy, WHpuHor0 10 Km mo oTouye AO ak Taky, WO Ma€ MITBUIIeHI 
PH3UKH JA 340poB’s Hacenenua [5, 6]. 

Tomy cepey, akTyaJIbHHX MIMTaHb, AKi HOTpeOy!OTb CBOrO KOMIIJIeEKCHOTO 
BHPILWCHHA, 3aIMWIaeTbCA HarasIbHUM MMTaHHA 3aXHCTy TpyHTiB BI 3a0pyy- 
HeHHA CTOKaMH aeporlopTis. THM OiIbLIOTO 3Ha4eHHA BOHO HaOyBae 3 OMLALy 
Ha peali3aliro nooKeHb Jlep2KaBHO! WiIbOBOI MporpaMu posBHTKy aeporop- 
TIB Ha Hepiog Wo 2023 poxy 3 MeTOIO 301JIbINeHHA 3araJIbBHOrO MacaxKMpOnoTo- 
Ky, TpaH3HTHOTO MOTeHIMialy Halol Jep»xkaBH y MDKHapOAHMX MepeBeseHHAx, 
a TaKOoK YaCTKH aBialliHuXx NepeBi3HUKIB Ta 1H. [7]. 

J\na anami3y 3a0pyqHeHHA, Halli AOCMKeHHA Oy HallpaBsIeHl Ha BH- 
3Ha4eHHA BMICTy Ha(TOMpOAYKTIB 3a Me7%KaMM CaHiTapHO 3aXHCHOi 30HM. 
IIpopeyeno Big0ip mpoO rpyHty Oia TepuTopii aeponopty M. JIbBoBa Ha 
BiqctaHi 50 m Ta 100M: MiBHIHO-CXiTHOMY, IiBAe¢HHO-3aXiHOMY, IiBHI4- 
HO-3aXiJJHOMY Ta IliB€HHO— CXiHOMY, Me€TOJOM KOHBepTa (cepeqHA TIpo- 
6a MICTHTb He MeHIIe, HK I’ ATb TOUKOBUX Mpoo, AKi B3ATI 3 OHO Mpoo- 
HOi iWIMHKH), BIZiOpaHo 8 mpoO Ha rumOnHi 35 cm. Mana BinOopy mpo6 
IpyHTy lpeycTaBsieHa Ha pucynky |. 
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Puce. 1. Mana sysmub Mixnapoynoro aeponopty «JIbBiB» 
im. JI. Tanmybkoro 3 BKa3aHHMH TOUKAaMH BijOopy npo6b rpyHTy 


Macosa yYacTKa Ha*TONpOAyKTiB y IpyHTl BU3Hadaacb rpaBIMeTpH4- 
HMM MeTOOM BiznOBiqHO WO BAMor MBB Ne 081/12-0116-03 «Ipyum. 
MetoyquKa BHKOHaHHA BHMIPIOBaHb MacoBOi YacTKH Ha@PTOMpOAYKTIB 
TpaBiMeTpHYHUM MeTOIOM.» JlaHi TOCIiKeHb BMICTy Ha*TOMpOAyKTIB y 
TpyHTax lpeycTaBeni y TaOmnui 1. 

Bmict HadTonpoyyKTiB y IpyHTax perylaMeHTy!IOTb 3a THM4YACOBO JOMy- 
cTMMOYO kKoHIeHTpariero (TJ[K). PospaxyHox TJ[K BukonaB YxpaiHcbKult 
HayKOBO-JOCIIHHM iHCTHTyT IpyHTosHaBcTBa i arpoximii (YKpH/JITA, 
M. Xapkis), Mpxsiqomunit exonoriuHMi yeutp HAH Yxpainn ta Minictep- 
CTBO eKoOri4HOi Ge3neKu Yxpainu [8]. 


Taodnuusa | 
Boicry HadronpoyyKTis y rpyHTax 
B paiioni po3TaliyBanns aeponopry M. JIbBiB Mr/Kr 
Homep npo6u Bnicr HadTonposyKTis Mr/Kr 
40 


<20 


35 
110 
198 


45 
30 
< 20 
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PipeHb 3a0pyqHeHHA IpyHTiB HadTONpOAyKTaMM BU3HAa4alOTb 3a CTy- 
TIe¢HeM TlepeBuleHHA ixHboro BMicTy TJIK (Tau. 2) [9]. 




















Tadsmua 2 
Tloka3nnku pipus 3a6pyiHeHHa IpyHTis HapronposyKTaMu, Mr/KT 
Pipens 3a0pyqneHHA Hagrta i nadronposyKTu 
Ilepmmmit (qomyctumuit) TOK 
Jipyruit (Hu3bKui1) 100-200 
Tpetiii (cepequii) 2000-3000 
Uerseptuii (BucoKHi) 3000-5000 
IP aruii (ay2Ke BUCOKHi) > 5.000 














Onxe, 3riqHO TpoBexeHHX HaMH JOCIIPKeHb BCTAHOBJICHO, UO B TIpo- 
6ax Ne 415 pipenb 3a0pyqHeHHA HaPTOMposyKTaMu € HU3bKHH, a B PeLlTy 
BilOpaHux Wpobax BiH € FomycTuMuM. MorkHa 3poONTH BHCHOBOK, IO B 
JJaHOMY aepornopTy AOTPUMY!OTbCA CKOJOTIYHHX BUMOT WOO MOBO] KeH- 
HA 3 JaHuM 3a0pyqHuKoM. 

OckimbKu, OOcaArH MepeBe3eHb MOBITPAHHM TpaHCIOpTOM HeyXHJIbHO 
3POCTAIOTh, LO IPH3BOAUTb WO 3a0pyTHeHHA HaBKOJIMUIHBOrO CcepexOBUIa 
MIpOAyKTaMH 3rOpAHHA aBlalliMHUx WaJIMB, Ba%KJIMBOIO HeOOXIMHICTIO € 
MIpOBeeCHHA KOHTPOJIO 3a CTaHOM IpyHTIB, TaK AK Ha JaHux MpHyersinx 
TePUTOPIAX PO3MILCHHM IpUBAaTHH CeKTOp. 


Jlireparypa: 

1. Kirouxo O. M. OorpyHtyBaHHa TeopeTHYHHX OCHOB OLIHOK TeXHO- 
TeHHOTO PH3HKYy BYTIeBOHEBHX 3a0pyHeHb Mil Yac MOHITOPHHTy eKOJIO- 
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